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new concept... 


PSYCHIC SEDATION 


Psychic sedation — termed by some authorities the state of quiescence —effaces undue 
fears from the mind; relieves apprehension that accompanies fear of pain and _ that 
contributes to lowering of the pain threshold; it encourages the enjoyment of natura! 
restful repose in sleep; it promotes the ability to respond but not over-react to stimuli. 
It potentiates analgesics and reduces the amount of analgesic necessary to raise the pain 
threshold. These effects are produced without autonomic depression or barbiturate-like 


hangover. 
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In “Walter Mitty depression” 


(a combination of dextro-amphetamine 
sulfate, S.K.F., and amobarbital) will often relieve the 
depression and help provide your patient with the stimulus 
he needs to face the wearisome sameness of daily living. 
Drayton! writes: ‘“‘Not only does [|‘Dexamy]’] exert a direct 
mood effect, so that the shadow of depression is lifted, 
but it also... can change a sense of depression to one of 
cheerfulness, assurance, optimism, energy and well-being.” 


Available as tablets, elixir, and Spansule* sustained release 


capsules. 


Smith, Kline & French Laboratories, Philadelphia 


1. Pennsylvania M.J. 10:949 *T.M. Reg. U.S. Pat. Off. 
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clinical experience with 


Zoxazolamine* 


“Of ten patients [with cerebral palsy] who received zoxa- 
zolamine (Flexin) for a one-month period, small but signifi- 
cant improvements in tests of motor function were observed 
in six patients and some degree of improvement was 


apparent in one.” 


“All of the five patients with multiple sclerosis showed 
measurable diminution of painful spasticity after one to 
three weeks of therapy, with a dosage of 500 mg. t.i.d.”? 


References (1) Millichap, J. G., and Hadra, R.: Neurology 
6:843, 1956. (2) Settel, E.: Am. Pract. & Digest Treat. 8:443, 1957. 
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Typical case: 

“unmanageable” 

schizophrenic 

patient is hostile, 
untidy and 

inaccessible 

to therapy. 


the “before-and-after” picture in mental 
wards continues to improve, case after 


case, with Serp asi 


With Serpasil, 
patient becomes 

calm, cooperative, 
amenable to interview... 
as have thousands 

in this new age 

of hope for 

the psychotic. 
SUPPLIED: 


Parenteral Solution: 
Ampuls, 2 mi., 2.5 mg. 
Serpasil per ml. 
Multiple- dose Vials, 10 ml., 
2.5 mg. Serpasil per mi. 


Toblets, 4 mg. (scored), 2 mg. . 
(scored), 1 mg. (scored), 
0.25 mg. (scored) and 0.3 mg. 


Elixirs, 1 mg. and 0.2 mg. 
_Serpasil per 4-ml. teaspoon. 
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the most advanced unidirectional current 
instrument for all established techniques — 


REITER MODEL RC-47D 
GREATLY MINIMIZES CONFUSION 


The means to significantly minimize confusion is provided for in 
the versatile Model RC-47D. Patients are quiet and usually capable 
of returning to work following treatment. Fear of further treatment 
is greatly relieved in most patients. Efficiency of current increased. 
One knob control. Automatic safeguards assure an amazing reduc- 
_ tion of thrust and apnea. The patient is often breathing before the 
completion of the seizure. Extremely rugged, the RC-47D withstands 
~very long periods of use all the while maintaining the accuracy 
_ vital to delicate work within the brain. Patients resistant to all. 
other electroshock, insulin and lobotomy forms of therapy have 
been successfully treated by modalities contained in Model RC-47D. 


MODEL RC-47D PROVIDES FOR: - 


e CONVULSIVE THERAPY—/full range 
NON-CONVULSIVE THERAPIES e ELECTRO-SLEEP THERAPY 
@ FocAL TREATMENT—wxnilateral and bilateral 
MoNno-PoLAR TREATMENT—non-convulsive or convulsive 
e BARBITURATE COMA and other respiratory problems ; 


ONLY REITER, THE ORIGINAL UNIDIRECTIONAL CURRENT oe 
ELECTROSTIMULATORS, ARE AUTHENTICALLY BACKED . 
BY EXTENSIVE CLINICAL EXPERIENCE WITH. OVER 200° 
REFERENCES IN LITERATURE AND ‘TEXT - BOOKS: 


REUBEN REITER, Sc.D. 


64 WEST 48th STREET, NEW YORK 36, N. Y., ROOM 701 


: 
i 
i 
| 
4 
+ 
Fed 
i 
i 4 
: 
| 
| 
| 


incorporates the first major new principle 
in AC current design among other advantages 
and supersedes glissando technique 
REITER MOL-AC II 


REDUCES FRACTURE HAZARDS 


With the MOL-AC II, thrust is greatly 
reduced during the initial application of 
current, which is ingeniously softened to 
significantly reduce danger of fractures. 
There are no complicated dial settings, 
no manual timing devices, no warm-up 
delays. Merely connect to ordinary AC : 
house current, switch to treatment, and 
the instrument is ready for immediate 
use. Automatically re-sets itself — as 
many treatments as desired may be 
given repeatedly. The MOL-AC II is one 
of the safest instruments obtainable, 
being completely isolated electrically. 
Uniformly excellent.clinical results have 
been obtained. 

The MOL-AC II, in a handsome wal- 
nut case with a Bakelite control panel 
(as illustrated) is priced at $90.00; in 
steel case $85.00. The MOL-AC I in a 
walnut case is $60.00; in steel case 
$55.00. Physician’s bag and attachments 
with either model $10.00 additional. 

Dalter’s Photic-Stimulator, complete 
with stand, is priced at $125.00. 


AN, OFFICIALLY APPROVED INSTRUMENT 
WHICH HAS ALSO WON POPULAR /AAPPROVAL. 
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withdrawn, apathetic patients 


also can benefit from 


THORAZINE 


Nondisturbed Psychotic Patients 
Improved with ‘Thorazine’ Therapy 


Although ‘Thorazine’ is considered specific for 
agitated and hyperactive patients, Rockmore 

et al.’ reported— 

“... the greatest improvement [with ‘Thorazine’] 
occurs among those patients who, before treatment, 
were passive, uncommunicative, asocial, and 
unconcerned about their personal appearance.” 


Smith, Kline & French Laboratories, Philadelphia 


1. Rockmore, L.; Shatin, L., and Funk, I.C.: Psychiat. Quart. 
30:189 (April) 1956. 
*T.M. Reg. ULS. Pat. Off. for chlorpromazine, S.K.F. 
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Study of the Differential Behavioral Effects of Reserpine, 
Chlorpromazine, and A Combination of These Drugs 
in Chronic Schizophrenic Patients 


WILLIAM W. BARRETT, M.D., ROBERT B. ELLSWORTH, PH.D., 
LINCOLN D. CLARK, M.D., and JANE ENNISS, R.N. 


I. Introduction: 


Many articles have been published on the 
effects of the tranquilizing drugs and their 
usefulness as an adjunctive treatment for 
patients with mental illness is widely ac- 
cepted. However, despite this extensive use 
and the efforts of numerous clinical investi- 
gators, many questions about reserpine and 
the phenothiazine derivatives have not been 
definitely answered. These questions in- 
clude, for example, the comparative effec- 
tiveness of these drugs alone and in combi- 
nation, the indications for use of one or the 
other in terms of nosologically or behavior- 
ally defined groups of patients, and the du- 
ration of treatment and dosage levels nec- 
essary to achieve optimum results. 


These questions obviously are not easy 
to answer. Accurate evaluation of the psy- 
chological and behavioral effects of drugs 
involves a difficult problem, i.e. the creation 
of reliable methods for observing and re- 
cording phenomena which are intrinsically 
difficult to estimate or even define. Assum- 
ing that reliable methods of observation and, 
if possible, of measurement can be devised, 
one must then design experiments to insure 
that the critical variable, the drug, and not 
a variety of other possible variables, is the 
determining factor in the observed change. 
In this field, the intervening variables which 
may affect the judgment of the observers or 
the behavior of the experimental subjects 
are numerous, sometimes subtle, and in 


From the Veterans Administration Hospital, Fort 
Douglas Division, Salt Lake City, Utah and Depart- 
ment of Psychiatry, College of Medicine, University 
of Utah. 


many instances difficult to detect or control. 
A general survey of investigational meth- 
ods for drug evaluation and of problems in 
their use has been carried out in a previous 
paper.’ Finally, because of our interest in 
therapeutic results, the drug-induced beha- 
vioral changes must be interpreted in nor- 
mative terms which value them as desirable 
or undesirable. 

The conclusions which can be drawn from 
a given drug experiment are intrinsically 
limited by the population chosen for study, 
the observational methods employed, and the 
amount of drugs administered. The subjects 
of this study were a group of chronic re- 
gressed schizophrenics. The principal obser- 
vations on behavior were made with a 14- 
item rating scale. The.primary purpose was 
to determine, as quantitatively as methods 
would allow, the differential effects of reser- 
pine, chlorpromazine, and combinations of 
these drugs, in the dosages given, upon sev- 
eral categories of behavior derived by clus- 
ter analysis from the rating scale items. 


II, Experimental Design and Methods: 

A. Experimental Setting and Subjects: 
This study was carried out on a ward com- 
posed of 32 chronic, regressed schizophrenic 
patients. Most of them had received pro- 
longed courses of ECT, insulin, and “total 
push programs” without lasting benefit. 
Three substitutions for patients unwilling to 
take oral medication were made two months 
before the start of the study. Once the proj- 
ect was initiated, with the exception of two 
patients who were temporarily transferred 
to a medical ward because of chlorpromazine 
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jaundice, no subjects were withdrawn from 
or added to the experimental ward. 

As a further effort to control possible in- 
tervening variables, the same shifts of nurses 
and aides worked on the ward for the dura- 
tion of the study. Similarly, the daily ac- 
tivity program of occupational therapy, cor- 
rective therapy, and recreation and the per- 
sonnel conducting these activities were held 
as constant as possible. 

The experimental group contained patients 
whose original diagnoses included all of the 
schizophrenic categories. However, at the 
time of the study, as is frequently the case 
with chronically hospitalized patients, they 
had become rather undifferentiated from a 
nosological standpoint. Regression, with- 
drawal, and intellectual disorganization were 
more characteristic of these patients than 
their initial diagnostic labels. 

The 32 patients offered limited choice for 
experimental subgrouping. Since it could be 
reasonably anticipated that one or two pa- 
tients might have to be withdrawn from the 
study because of drug reactions or other ill- 
ness, it was necessary to maintain reserve 
patients with which to replace them. Thirty 
patients were randomly assigned to three 
drug groups of 10 each, and two held in re- 
serve. Randomization was used in preference 
to selection in terms of matching variables 
based on the usual prognostic criteria. One 
group was treated with reserpine, one with 
chlorpromazine, and the other with reser- 
pine and chlorpromazine combined. In the re- 


TABLE 1—Age Distribution and Duration 
of Hospitalization of Experimental Sub- 
jects. 


Subgroups Age Distribution Average Duration of 
(Years) Hospitalization 
R 29-47 (35.5) 8 yr. 
x 27-47 (35.2) 6 yr. 7 mo 
R-T 24-45 (35.2) 7 yr. 7 mo 
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mainder of the paper, chlo: promazine is des- 
ignated by its trade-name, Thorazine. These 
randomly chosen groups, designated as R, 
T, and R-T, are characterized in regard to 
age and duration of hospitalization in Table 
I. As will be noted, the experimental popu- 
lation was sufficiently homogenous that the 
groups turned out to be fairly comparable in 
these terms. 


B. Drugs and Dosage Schedule: The drugs 
used in this project consisted of identical 
capsules containing either an inert material, 
reserpine, Thorazine, or both drugs com- 
bined in a proportion of 1:100. The medica- 
itons were designated with an alphabetical 
code. In accordance with the double-blind 
design, neither raters nor subjects were 
aware of the nature or quantity of drug 
given. Asa further refinement, all subjects 
were given an identical number of capsules 
regardless of the individual dosage. This 
was accomplished by the addition of an ap- 
propriate number of inert capsules to the in- 
dividual drug schedule. The medications 
were given in divided amounts at noon and 
8:00 P.M. each day. 


The management of the drugs was car- 
ried out by the ward physician (W.B.), 
whose role was essentially that of a psychia- 
tric clinician carrying out drug treatment on 
a group of patients. During the first three 
weeks of the study the patients in each 
group were given the same dosage. Subse- 
quently, it was individualized. In adjusting 
the dosage, the ward physician was guided 
by clinical judgment based on his own ob- 
servations of the physical and behavioral 
condition of the patients and supplementary 
information obtained from nurses, aides, and 
nursing notes. He was not aware of the rat- 
ing scale score changes of the patients. High 
doses of reserpine and Thorazine were not 
used. The dosage was reduced if distressing 


TABLE 2—Data on Dosage Given to Each 


Experimental Group During Experiment 


Phase I (3 Months) 


Mg/Kg/Day Average Dose 


Mg/Day/Patient Average Dose Max. & Min. Dosage 


Av. for Given Mg/Day 
Ist Mo. 2nd Mo. 3rd Mo. Ist Mo. 2nd Mo. 3rd Mo. 3 Mo. 
.0648 .0995 4.3 6.6 6.4 5.9 4.0— 8.0 
5:30 9.93 5.34 435 385 520 200 —1200 
.0283 .393 .0270 2.4 2.0 2.3 1.0— 4.0 
2.83 3.93 2.70 240 320 200 230 100 — 400 
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side effects or persistent underactivity and 
apathy appeared. No effort was made to 
control side effects by the use of other drugs. 

The ward physician was responsible for 
the general medical care of the patients and 
for the detection of possible serious drug 
comylications. In addition, WBC, differential 
blood counts, and periodic tests for urinary 
bile were carried out as a precautionary 
measure. The dosage ranges and average 
amount of drugs given to each of the pa- 
tient groups during the study are presented 
in Table 2. This data has been summarized 
for monthly periods which correspond ap- 
proximately to those covered by successive 
behavioral ratings. It will be noted that the 
average dosage was highest during the sec- 
ond month. This reflects another guiding 
principle followed by the ward physician, i.e. 
if the patient in his clinical judgment was 
showing significant improvement, he _ re- 
duced the dose to a minimum sufficient to 
maintain such improvement. If he felt that 
a patient was no longer improving on the 
lower dosage, he would increase it to previ- 
ous levels or higher. 


Reserpine R=T 
Thorazine R-T 
Reserpine Thorazine Placebo 


Random (@=Ratings) 
Grouping 
< 
2mos. 3mos. Imo. 
Baseline Experiment PhaseI Exp.Ph.II 
Pig. 1. 


C. Structure of the Experiment: The ex- 
perimental design is diagramatically repre- 
sented in Figure 1. The subject served as 
his own control. Baseline behavioral scores 
were determined for each subject during a 
two-months baseline period of placebo ad- 
ministration. These scores served as a stand- 
ard by which subsequent behavioral changes 
were judged. After two months, the sub- 
jects were placed on reserpine, Thorazine, or 
the drug combination in accordance with 
their random assignment to subgroups. 

In the usual experiment involving the pa- 
tient as his own control, a parallel contro! 
group is used to insure that the raters re- 
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main objective in their ratings. If the raters 
are not aware of whether they are rating an 
experimental or a control subject, they are 
more apt to base their ratings on observa- 
tions than on personal bias. In this study 
the absence of control group was handled 
by a rather unusuai procedure. 

All raters were told that there was a con- 
trol group when there was actually none. 
This fiction was made more convincing by 
casually referring to ‘the control group” 
whenever the study was discussed with them. 
A check was made to determine whether 
or not this was effective. At the end of the 
study, the raters were asked to judge each 
patient as belonging to one of the three drug 
groups or to the control group. All raters 
placed between one-third and one-fourth of 
the patients into what they believed was a 
control group. The genuine surprise of the 
raters upon learning that there was actually 
no control group lent further support to the 
impression that the raters indeed behaved as 
though there was a control group. 

Experiment Phase II (cf. Figure 1) was 
actually a one-month extension of. the main 
part of the study. The double-blind design 
was continued. On the basis of behavioral 
ratings at the end of the third month, the 
drug group showing the greatest improve- 
ment was to be placed on placebo and se- 
lected patients from the group who had 
shown lesser improvement were to be placed 
on the most effective drug. As Figure 1 in- 
dicates, the R-T group was placed on placebo 
and seven reserpine-treated and six Thora- 
zine-treated cases changed to the combina- 
tion drug. This switch in drugs was planned 
for several reasons. First, it would be of 
interest to determine whether behavioral re- 
gression became evident in the most im- 
proved cases within one month of stopping 
the drug. Secondly, if the selected patients 
responded significantly on one month of the 
most effective drug, it might be more safely 
concluded that their poor response had been 
related to the drug employed in Phase I ra- 
ther than to a general drug resistance of 
these cases. 


D. Observational Methods: 
a) Rating Scales: The MACC Behavioral 
Adjustment Scale (Ellsworth) was the prin- 


Rr 
10 ; 
Placebo 
30 cases 
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cipal observational method employed. Cluster 
analysis has shown that the 14 items of this 
scale sample four behavioral areas. These 
have been designated as Motility, Affect, Co- 
operation, and Communication (MACC).The 
“total adjustment score” is calculated by 
combining scores from the last three areas. 
These areas, which are largely statistically 
independent, record a fairly broad sample of 
the patients’ day-to-day individual and in- 
terpersonal behavior in the hospital envi- 
ronment. 

Five raters were employed, a senior aide, 
three corrective therapists, and one occu- 
pational therapist. Raters were chosen from 
these three groups of hospital workers in 
order that the behavior of the patient might 
be observed during different phases of his 
daily activity program. Each patient had 
one rater from each of these three areas rat- 
ing him each month throughout the study. 
The raters were well-trained in the use of 
the scale before the study began. When the 
pre-drug scores of the three raters were com- 
bined into a composite monthly rating, the 
rating-rerating reliability for each of the 
four areas was .90 or above. The significance 
of score changes in each area at the .01 
level is given in Table 3. 


TABLE 3—Statistical Significance of Score 
Change for 3 Combined Ratings (.01 level) 


Communication TEMS +7 


It could be anticipated that the differen- 
tial effects of these drugs, all of which have 
similar effects upon behavior, might be of 
small magnitude and represent a difficult 
statistical task. A primary objective of this 
study, nevertheless, was to demonstrate such 
differences. 

The amount of change in a behavioral 
score was found to be a joint function of 
the effect of the experimental variable and 
the original pre-drug score. If a patient’s 
score was originally very low, it could be 
predicted that he would show more gain 
than a patient whose score was originally 
high. Since the patients had not been 
matched in the three drug groups, the effects 
of the experimental variable were isolated 
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by an analysis of covariance which statis- 
tically matched the groups in terms of pre- 
drug scores. 

The difference between each of the three 
drug groups on all four behavioral areas 
was determined by the differences in beha- 
vioral scores at the end of the third month. 
Thus, significant mean differences between 
reserpine and Thorazine on Motility, for 
instance, were interpreted as significant 
changes following three months of medica- 
tion. Ideally, a statistical procedure which 
included both a covariance analysis and a 
sequence analysis of each month’s ratings 
would have been most desirable. Such an 
analysis was not possible, however. 

b) Sociometric Observations: One of the 
prominent features of a ward of chronic 
schizophrenic patients is a paucity of social 
interaction and verbal exchange. Patients 
rarely converse with one another and ex- 
changes between patients and ward person- 
nel are usually initiated by the latter. It was 
of interest to determine whether the patients 
might begin to initiate more conversations 
among themselves or with the aides. At the 
same time it was possible to record, in a 
crudely quantitative way, individual beha- 
vior such as pacing, reading, hallucinating, 
and sitting. 

A social interaction scale was constructed 
and tested 8 weeks prior to the beginning of 
the study. An observer (R.B.E.) sat on the 
ward an hour each week and recorded three 
10-minute periods of behavior. The same 
hour of day was used on each occasion. Dur- 
ing these periods, each patient present in the 
ward dayroom was rated by recording §S, P, 
H, R (sitting, pacing, etc.) in accordance 
with behavior observed. At any time dur- 
ing the 10-minute periods when verbal be- 
haviors took place, the rater marked it as 
a greeting (if unilateral) or chatting (if 
each participant responded at least twice). 
It was possible to record to whom the com- 
ment was made and who initiated it. 

Three weeks prior to the drug study, dur- 
ing the placebo period, the rater made base- 
line observations on these behaviors. The 
patients had become accustomed to the pres- 
ence of the observer during previous weeks 
when he had been testing his scale. At no 
time did the observer initiate conversation, 
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TABLE 4—The Net Number of Patients Showing Significant Changes in Behavioral Scores 
During the First, Second, and Third Months of Treatment; “+” Significant Increase, 


«__”— Significant Decrease. 


Communication Affect 
RESERPINE 
GROUP 1+ 5+ 1— 2+ 3+ 
THORAZINE 
44+ 3+ 4+ 4+ 4— 3+ 
GROUP 7+ 9+ 9+ 2+ 4+ 3- 


Cooperation Total Motility 
Adjustment 
= = = = = = = = = 
0 2+ 1+ i— 3+ 3+ 1+ 2+ 44 
2+ 5+ 3+ 38+ 3+ 5- i— 4— 2— 
3+ 3- 6+ 4— 6- T+ 0 0 1+ 


but would respond briefly if approached. The 
agreement between two independent observ- 
ers was found to average 86 per cent. 


III. Experimental Results: 

A. Behavioral Rating Scales: In accord- 
ance with the principal purpose of the study, 
the MACC Behavioral Adjustment Scale data 
was analyzed to show the differential ef- 
fects of reserpine, Thorazine, and these 
drugs in combination upon the behavioral 
areas defined by this scale. It must be em- 
phasized that the behavioral differences to 
be described were demonstrated for ran- 
domly selected groups of patients and can- 
not be regarded as predictive of the response 
of an individual patient to these drugs. An 
analysis was carried out on data from this 
project relating the pre-treatment anxiety 
level (as measured by palmar sweating) of 
each subject to his drug response. The re- 
sults of this additional study will he reported 
later.” 

Table 4 presents the actual number of pa- 
tients in each drug group who changed sig- 
nificantly in the four behavioral areas at 
each monthly rating during Phase I of the 
experiment. Not all patients changed sig- 
nificantly on any one drug. At the end of 
the third month seven out of 10 cases treated 
with the drug combination showed signifi- 
cant improvement in “total adjustment” as 
opposed to five of the Thorazine and three of 
the reserpine group. Nine of the patients in 
the R-T group showed significant improve- 
ment in Communication score at the end of 
the third month. 


Figure 2 represents the MACC scale data 
for three months of drug treatment tabu- 
lated as aggregate mean score changes for 


each group from baseline levels. These scores 
are not adjusted by analysis of covariance 
to take initial starting levels into account. 
This figure, however, does give a general im- 
pression of the differential effects of the 
drugs given. 


CUMMUNICATION AFFECT C STION MOTI ITY MAT OT 
OPER. TION MOTILITY QUSTMENT 
100 
= 
a 
100f 
} 
"| 
Smad 2 mo Amo 
25, 
sd { « 
Fig. 2. 


Figure 3 presents a more accurate picture 
of the differential effects of each drug on 
the four behavioral areas. Each group was 
matched statistically by an analysis of co- 
variance and adjusted mean scores were ob- 
tained. The significance of the difference 
between the drug groups in each behavioral 
area was calculated for each of the three 
rating periods. This was done primarily to 
give the reader an impression of the stabil- 
ity of these differences at successive ratings 
and of the duration of drug treatment nec- 
essary to produce such differences in be- 
havioral responses, However, only the sig- 
nificance of differences at the end of the 
third month meets the criteria necessary for 
statistical inference. 
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Fig. 3. 
Using the third month scores for analysis, 
one can conclude that in the dosage given: 
(1) Thorazine and reserpine have very dif- 
ferent effects upon Motility (.01 level). In 
fact, reserpine appears to increase Motility 
while Thorazine decreases it. (2) The drugs 
in combination are significantly more effec- 
tive than reserpine alone in improving com- 
munication in a regressed schizophrenic (.03 
level). This is, of course, one of the serious 
deficit areas in regressed schizophrenics. 

Although a statistical analysis of trend 
differences (i.e., differences between drug 
groups over the three months period) was 
not feasible, one may draw some tentative 
conclusions from Figure 3 regarding the sta- 
bility of these differences at successive rat- 
ings. In general, the drugs in combination 
appear to be more effective than Thorazine 
or reserpine alone, while Thorazine alone 
has a more positive effect than reserpine 
alone. 

In particular, the differential effects upon 
the three drug groups in order of greatest 
differences and perhaps importance are as 
follows: 

(a) Communication: The combination of 
reserpine-Thorazine appears to improve 
communication more than reserpine or Thor- 
azine alone; Thorazine is somewhat more 
effective than reserpine alone. 

(b) Total Adjustment: The drugs in com- 
bination appear to be superior to either drug 
alone, particularly during the first month. 
Again, Thorazine appears to be better than 
reserpine alone. 

(c) Affect: Reserpine alone does not ap- 
pear to be as effective as Thorazine or the 
combination, particularly during the first 
two months. 
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TABLE 5—Mean Gain (Over Baseline) of 
Total Adjustment Scores of Selected Pa- 
tients Treated with R-T Combination Dur- 
ing 4th Month. 


N Ist Month 2nd Month 3rd Month 4th Month 


R 7 +2 +5.4 +6.8 +10.2 

T 6 +2.8 +7.5 + 7.5 + 3.9 
On R-T 
Combina- 
tion 


TABLE 6—Amount of Drug Combination 
Given During Experiment Phase II (4th 
Month) 


Drug Combination mg/patient/day 
mg/kg/day average dose 
average dose 


Patients from Reserpine 


ETOUD IN .0303 2.0 
3.03 200 

Patients from Thorazine 
N= .0267 2.0 
2.67 200 


(d) Cooperation: The differences here are 
not stable, although reserpine would again 
appear to be least effective. 

(e) Motility: Thorazine significantly re- 
duces motor activity while reserpine appears 
to increase it; the Motility of the combina- 
tion group remains about the same through- 
out the period of medication. 

The study was extended through a fourth 
month, depicted in Figure 1 as Experiment 
Phase II. The double-blind design was con- 
tinued and seven patients from the reser- 
pine and six patients from the Thorazine 
group who had responded least to those 
medications were placed on the drug combi- 
nation. The mean gain of these selected pa- 
tients during the four months are presented 
in Table 5. The patients changed from re- 
serpine to the combination gained as much 
in this fourth month (net gain of 3.4 points 
over the third month) as they had in their 
previous best gain (+3.4) between the first 
and second months. However, those from 
the Thorazine group actually dropped in 
score during this month. The average doses 
of the drug: combination given to these pa- 
tients are presented in Table 6. It is quite 
possible that the fall in behavioral scores 
of the Thorazine cases occurred because the 
amount of drug combination they were given 
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during the fourth month was less potent 
than their previous levels of Thorazine med- 
ication. The 10 patients of the combina- 
tion group who were placed on placebo dur- 
ing the fourth month showed no significant 
change in aggregate mean behavioral score 
during that time. Assuming that the drugs 
given had been excreted within a week after 
placebo substitution, one can assume that 
their behavioral gain was being at least tem- 
porarily sustained by other factors. 

B. Sociometric Study: The sociometric ob- 
servations on behavior in the ward day room 
are summarized in Figure 4. There was a 
definite decrease in the incidence of overt 
hallucinating. Most of this change occurred 
within the first month of drug treatment. 
Reading and sitting increased; pacing did 
not change appreciably. There was a gen- 
eral increase in chatting of patient to per- 
sonnel and to one another. It was of inter- 
est that no incidents of patient-to-patient 
chatting were observed during the pre-drug 
period. Patient-to-patient chatting appeared 
during the first month on drug treatment 
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and increased considerably during the third 
month. 

C. Complications of Treatment: The only 
major complications were two cases of Thor- 
azine jaundice. The diagnosis was confirmed 
by the usual tests of hepatic function and by 
trocar liver biopsy. One case appeared after 
19 days during which he had received 7800 
mg Thorazine; the second occurred after 33 
days when he had received a total dose of 
22,000 mg. Thorazine. Both patients recov- 
ered uneventfully. They were replaced by 
two reserve patients who had previously 
been receiving placebos. 


Summary: 

1. A systematic study has been reported 
of the differential behavioral effects, as 
measured by rating scale methods, of spe- 
cified doses of reserpine, Thorazine, and a 
combination of these drugs when given to 
groups of chronic schizophrenic patients. 

2. Sociometric observations on the ward 
behavior of these patients before and during 
intensive treatment with tranquilizing drugs 
have also been described. 


Authors’ Note: Thorazine used in this study was 
supplied by Smith, Kline and French Laboratories, 
Philadelphia 1, Pa. 
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The use of electrocardiography as a rou- 
tine procedure in examining large groups of 
people has given rise to conflicting conclu- 
sions. Thus, Ferguson and O’Connell' in a 
survey of 1812 midshipmen concluded that 
the ECG was of little value in young men 
who had passed a careful physical examina- 
tion. However here only leads I, II, III were 
done and left axis deviation, inverted or di- 
phasic T,, notched QRS. and extrasystoles 
accounted for a high proportion of the ab- 
normal ECGQ’s. 

Wood, Wolferth and Miller- reported on 
surveys of both college students and corpo- 
ration executives using leads I, II, HI. They 
concluded that in people under 30, ECG 
study doesn’t demonstrate abnormalities of 
importance from a military standpoint which 
are not discoverable by physical examina- 
tion. However, in people over 30 and espe- 
cially over 40, the authors felt it was of 
some value. 

Viscidi and Geiger surveyed 500 unse- 
lected young adults 18 to 38 years of age. 
They used the three limb leads and CF.. 
They found that only 48.8 of the records 
were normal. However the abnormal ECG’s 
in this study were due predominantly to 
slurring of QRS and long Q-T intervals. 
These changes would probably not be con- 
sidered abnormal today. 

Mathewson, using the limb leads and CF., 
CF.,, CF,, CF, found that of 248 individuals 
who showed no evidence of cardiovascular 
disease, 19% had some abnormality in the 
ECG. In questionable cardiovascular dis- 
ease the figure was 40‘ while in established 
heart disease it was 55‘. The fact that Q.T. 
was considered pathologic in this study in- 
creased the number of abnormal ECG’s 
found. 

Kline and Hess’ reported on the use of the 
ECG in industrial medicine. They use it in 
pre-employment examinations, annual phys- 
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ECG Survey of A Psychiatric Population 


(Use of Lead I As a Screening Device) 


BEN ROTHFELD, M.D. 


icals, semiannual exam_nations of all execu- 
tives and on all employees who returned to 
work after s.ck leave. Leads I, II, III and 
IV R were used. Two thousand ECG’s were 
done between 1943 and 1945 and 10% weie 
read as abnormal. 

However left axis deviation was the rea- 
son for 40% of the ECG’s being called ab- 
normal. They concluded that the ECG was 
of definite help in managing certain prob- 
lems in industrial medicine. 

Overholt" also reported on the use of elec- 
trocardiography in industrial medicine. Here 
the studies were done in 1947 using only the 
limb leads and in 1948 using both the limb 
leads and V,, V., V,; and V,. In the 1947 sur- 
vey 8.5% were abnormal and in the 1948 
survey 9.9 were abnormal. However 
15.8 of the abnormalities in 1947 and 17% 
in 1948 were due to left axis deviation. The 
author here too felt that routine electrocar- 
diography was of definite value in the sur- 
vey. 

Dawber et al.’ surveyed 2,000 volunteers 
in the Framingham Heart Disease Epidemi- 
ology Study. The patients here were divided 
into various groups determined by whether 
heart disease was present clinically. If heart 
disease was present Clinically they were fur- 
ther subdivided according to the etiology of 
the heart disease. In this study the final 
clinical diagnosis was compared with the 
twelve lead ECG. They felt that the ECG 
as thus used was a fairly reliable instrument 
for detecting individuals free of cardiovas- 
cular disease since in 89.3 of such individ- 
uals the ECG was completely normal. In 
another 7.3% changes of doubtful signifi- 
cance were present. Only 3.4% were defi- 
nitely abnormal. Thus using the twelve lead 
ECG as a screening instrument, 10.7% of 
normals would be recalled for further un- 
necessary examinations. In patients with 
definite or possible heart disease the value 
of the ECG becomes less apparent since 
53.1 of those with definite heart disease 
and 64.1 of those with possible heart dis- 
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ease had normal ECG’s and would have been 
missed in a survey using the electrocardio- 
gram only. It was concluded from this 
study that in hypertensive cardiovascular 
disease and rheumatic heart disease, blood 
pressure determination and cardiac auscul- 
tation would have been better screening de- 
vices than the ECG. However in coronary 
artery disease where 50° were detected by 
ECG, the only other detection device would 
have been a time consuming history, not 
suitable for rapid screening. 

It seems probably that this last statement 
would be especially applicable in the case of 
a survey of a large psychiatric population 
where the history is often much more diffi- 
cult to elicit than in normal individuals. 
Therefore it appeared worthwhile to use the 
ECG in a survey of a large psychiatric pop- 
ulation. This has been done before with 
conflicting results. Thus Heyer, Winans and 
Plessinger* studied 200 psychiatric patients 
between 18 and 64 without evidence of heart 
disease and compared them with 200 non- 
psychiatric patients without evidence of 
heart disease. The limb leads plus CF, and 
usually CF; were used. They found definite 
abnormalities in 21.5% of the psychiatric 
patients as compared with only 3% abnor- 
malities in the normal] subjects. Most of the 
difference was accounted for by T wave ab- 
normalities. The author felt that these were 
due for the most part to emotional stimuli. 
No repeat ECG’s were done. 

In contrast Oltman and Friedman” in a 
survey of 812 state hospital patients, none 
of whom were over 65 and none of whom 
had known cardiovascular disease, found 
only 3% abnormalities. In this study a 
much smaller incidence of T wave abnor- 
malities was found than in that of Heyer, 
Winans and Plessinger.* 

Since a survey of a large population us- 
ing a twelve lead ECG would involve a large 
expenditure of time and labor a simpler 
means of screening was sought. In the ar- 
ticle by Dawber et al. an extensive study 
was made of the value of lead I in screening 
a large population. Lead [ would appear to 
be the most advantageous for mass surveys 
since it obviates the need to apply electrodes 
to the lower extremities. For that matter. 


it can be run merely by having the patient 
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grasp one jelly covered electrode between 
the thumb and forefinger of each hand. In 
the above mentioned study, the 2,000 mul- 
tiple lead tracings already interpreted were 
placed in an envelope with an aperture so 
constructed that only lead I was exposed. 
This lead was then read using criteria se- 
lected from that literature and then com- 
pared with the interpretation of the 12 lead 
ECG. It was found that there was some 
loss of the ability to exclude normals since 
only 80.3% of those individuals free of car- 
diovascular disease had ECG’s interpreted 
as normal. However the ability of lead I to 
pick up cardiovascular disease appears just 
as good as with the multiple lead procedure. 
The author’s concluded that if the ECG is 
used for screening, the speed and ease of 
technique and only slight loss of efficiency 
in the use of lead I alone compared with the 
12 lead ECG would appear to make lead I the 
method of choice for screening. 

In view of the above findings it was felt 
that it would be of interest to use lead I in 
screening a large neurophychiatric popula- 
tion. It was also felt that correlation of 
the criteria for abnormality in lead I as set 
up by Dawber et al. with the final reading 
of the 12 lead ECG might lead to refinement 
of these criteria. This in turn would lead 
to further efficiency of lead I as a screening 
device. 

Method 

The psychiatric population of this hos- 
pital is composed entirely of veterans. In 
this study the entire psychiatric population 


TABLE I 
UNDER 40—FINDINGS IN LEAD I 
mS 9 
Doubtful 23 0 0 0 5&5 3 4 7 
Left ventricular 
Completely normal 
on 12 lead ECG 8 5 1 3 2 19 £ 2 2 
Right axis deviation 0 5 5 
Sinus tachycardia 
greater than 120/min. % Ore 
Complete right bundle 
branch block 
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TABLE II 
OvER 40—FINDINGS IN LEAD I 
Sasisé¢ 
25 0 1 2 2 30 0 0 0 4 0 4 
ett ventricular Strain ........2.2.2.<...s...6s02-40 29 2: 2 0 1 3 1 1 0 4 0 6 
Completely normal on 12 lead ECG ........ 20 8 i 6 7 42 0 0 6 1 3 4 
Bel BRIS GEVIATION ...............6.cc.cscseessaeceees 0 0 0 0 0 0 0 0 0 0 3 3 
Complete left bundle branch block ........ 2 0 0 1 0 3 0 0 12 0 0 12 
Complete right bundle branch block ...... 0 0 0 0 0 0 0 0 12 0 0 12 
Miyocardial 3 0 0 0 4. 2 0 1 0 3 
Left ventricular hypertrophy .................. 14 0 1 1 0 16 0 0 1 aL 0 2 
Frequent ventricular premature contrac- 
0 0 0 1 5 0 0 1 0 0 1 
Frequent auricular premature contrac- 
Sinus tachycardia greater than 120/min. 0 5 0 0 0 5 
1 0 0 0 2 


except for those on the tuberculosis service 
was screened using lead I. Thus a total of 
1398 patients, 509 below the age of 40 and 
889, 40 or over were tested. Eighty pa- 
tients of the total were women. The cri- 
teria of Dawber et al. were used for ceter- 
mining abnormality. The patients whose 
survey ECG’s were read as abnormal had 
repeat ECG’s using all 12 leads. 


Results 

The results with patients divided into 
those 40 or over and those under 40, are 
shown on the following tables. 

Because in these tables a given 12 lead 
ECG appears under more than one heading 
if it contains more than one abnormality, the 
summary table is added to facilitate statis- 
tical handling of the data. Also, since cer- 
tain of the criteria for abnormality in lead 
I did not correlate well with abnormalities 
in the 12 lead ECG, they are evaluated sep- 
arately in this table. 


Comment 

In the 509 patients below the age of 40, 
lead I was interpreted as abnormal in 48 
cases. In 18 of these cases 12 lead ECG’s 
confirmed the abnormality while 30 ECG’s 
were completely normal. Thus in this age 
group 3.5% of the 12 lead ECG’s done were 
abnormal. 

From the data it is apparent that if sinus 
tachycardia at a rate greater than 120 per 


minute, sinus bradycardia at a rate less than 
50 per minute and the presence of auricular 
and ventricular premature beats were elim- 
inated as criteria for abnormality in lead I, 
only 31 repeat ECG’s would have had to be 
done in this group, and with these criteria 


TABLE III 
SUMMARY OF RESULTS 


Under 140 
Over 40 


Only abnormality in lead I was sinus 
bradycardia at a rate of less than 50/ 
minute or sinus tachycardia at rate 
greater 120. 12 lead ECG completely , 
normal 
bradycardia or sinus tachycardia and 

Only abnormality in lead I was sinus 

12 lead ECG doubtful or abnormal 3 A. 
Only abnormality in lead I was auricu- 
lar premature beats with 12 lead ECG 
normal 

Only abnormlaity in lead I was auricu- 
lar premature beats and 12 lead ECG 
abnormal 0 6 
Only abnormality in lead I was ven- 
tricular premature beats and 12 lead 
ECG normal 

Only abnormality in lead I was VPC’s 
and 12 lead ECG abnormal 0 0 
Repeated because of other criteria of 
abnormality in lead I and 12 lead ECG 

definitely abnormal 15 112 
Repeated because of other criteria and 
12 lead ECG definitely normal 
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eliminated only 3 borderline ECG’s would 
have been missed. This would have reduced 
the percentage of abnormal ECG’s to 2.9%. 
Sinus tachycardia and bradycardia are of 
course important but it is felt that per se 
they are not an indication for a further 
ECG. 

It is also of interest that of 14 ECQ’s re- 
peated because T, was 1 mm. or less, 8 were 
completely normal, T, having reverted to 
normal on the repeat ECG. This is most 
likely due to the tendency of T, to vary in 
many ind:viduals under emotional stress. 
This tendency is probably much more 
marked in psychiatric than non-psychiatric 
populations. 

In the group over forty 163 ECG’s were 
repeated and 44 were within normal limits. 
Thus in this age group 13.4% of the ECG’s 
were abnormal. Here auricular premature 
beats were more frequently associated with 
abnormal 12 lead ECG’s. However, 12 lead 
ECG’s done solely because of ventricular 
premature contradictions were all within 
normal limits. It may be noted that if sinus 
tachycardia at a rate greater than 120 per 
minute, sinus bradycardia at a rate less than 
50 per minute and ventricular premature 
beats are eliminated from the criteria only 
one abnormal ECG would have been missed. 

It is also of interest that in this older age 
group 94 ECQ’s repeated because of T, being 
1 mm. or less, only 20 were read as. com- 
pletely within normal limits. This abnor- 
mality in older psychiatric patients is more 
likely due to disease than autonomic effects. 

In addition, 4 cases of auricular fibrilla- 
tion, 12 of complete left bundle branch block 
and 12 of complete right bundle branch block 
were found. There were also 5 cases of old 
myocardial infarction. 

The above figures for abnormal ECQ’s 
compare with that of a 21.5%* and a 3%" 
incidence of abnormalities in previous ECG 
surveys of psychiatric populations, However, 
the previous surveys dealt only with patients 
presumably free of cardiovascular disease, 
while in the present survey, all patients were 
included. 

From the above results it is felt that ECG 
surveys in large psychiatric populations us- 
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ing lead I of the ECG and using the criteria 
of Dawber et al. is definitely worthwhile. The 
only modification suggested in psychiatric 
patients is the elimination of sinus tachy- 
cardia, sinus bradycardia and ventricular 
premature contractions as criteria for ab- 
normality in the interpretation of lead I in 
all patients and in addition the elimination 
of auricular premature contractions from 
the criteria for patients under 40. 


Summary 


1. An ECG survey of a psychiatric popu- 
lation was done using lead I of the ECG as 
a screening device. Patients whose survey 
tracings were abnormal were followed up 
with 12 lead ECQ’s. 

2. Of those tests 3.5% under the age of 
40, and 13.4% of the population 40 and 
over, were found to have abnormal 12 lead 
ECQ’s. 

3. A modification in the previously used 
criteria for abnormality in lead I is sug- 
gested for use in psychiatric patients. 


Acknowledgment: The technical assistance of 
Blanche Eberhardt at this hospital is gratefully ac- 
knowledged. 
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Joint Treatment of Adolescent and Mother 


JOHN D. PATTON, M.D. 


This paper describes a technique the au- 
thor has been using in the treatment of cer- 
tain adolescent patients. Perhaps calling 
these patients adolescents is erroneous; how- 
ever, they all were young people who have 
reacted to the stresses of adolescence in 
ways that have required hospitalization. The 
actual diagnoses include schizophrenic reac- 
tions, neurotic reactions, and behavior dis- 
orders. 

The first contact with these patients had 
been after they had entered the Sheppard & 
Enoch Pratt Hospital where the author was 
Clinical Director. In every instance their 
progress in the hospital had been slow and 
stormy. Frequently they wouid arrive at a 
point where the doctor who was treating 
them felt that no further progress could be 
made, and it had been at this point that I 
had taken over their management, largely 
because I did feel that these patients were 
treatable. In several recurring situations, 
it became necessary to see the mothers of 
these patients. These mothers had reputa- 
tions of being difficult people, and I wished 
to clarify my role as the patient’s doctor so 
both the patient and the mother would not 
misunderstand it. Due to this, I elected to 
see both the patient and the mother together. 
Much to my surprise, I found that these joint 
interviews clarified a great deal. The inter- 
views also proved to be a useful setting in 
which many of the problems of both the peo- 
ple could be worked out. In short, with the 
passage of time, I found these sessions an 
important element in expediting treatment. 
With continuing experience I regularly 
scheduled joint interviews as part of my 
treatment plan. Some of my colleagues have 
adopted this procedure and have reported 
similar findings. 

One of my first experiences was with a 
young man who had been admitted to the 
hospital because of a chronic schizophrenic 
reaction. I had worked with this patient for 
a long time and felt we had arrived at a 
point where it was possible to discuss at- 


From Highland Hospital, Asheville, N. C. 


tempting an extramural adjustment. I had 
seen his mother alone previously and, 
frankly, I antagonized her and she antag- 
on:zed me. I suggested to my patient that 
he discuss with his mother the possibility 
of leaving the hospital, and at the same time 
I wrote his mother explaining the plan to 
her. The mother reacted to this letter and 
her son’s discussion with extreme anxiety 
and yet the patient told me that his mother 
had agreed to any plan he wanted to make. 
I was unsatisfied with this and arranged to 
see them together. This was most illuminat- 
ing. It soon became clear that the patient 
had refused to discuss any possible plans 
with his mother, and she did not press the 
issue for fear she would anger the patient. 
The son demanded independence and yet he 
structured a very dependent role for him- 
self. On the other hand, it also became clear 
how frightened the mother was that her son 
might be less dependent on her, yet she de- 
manded that he be independent. For the 
first time I saw the sort of symbiotic rela- 
tionship that existed between the two. I 
think a good deal of the mother’s antago- 
nism was also aired and clarified. I know 
my feelings towards her became more toler- 
able. I continued to treat this boy for over 
three years and feel that I have helped him 
to achieve a more integrated level of ad- 
justment. We continued to have a number 
of joint conferences. For example, we ar- 
rived at a point where it became fairly clear 
to me that my patient was holding some- 
thing back. It was obvious in his manner 
and in his thinking that something was be- 
ing consciously withheld. I told him about 
my suspicions, and his only remark was, “I 
think you should see my mother and me to- 
gether.” I told him to arrange it, which he 
did. 

By way of background information, this 
boy’s mother was a professional person and 
clearly knew the necessity for a patient to 
be truthful and report everything to his 
psychotherapist. She herself had been in 
psychoanalysis for several years. To make 
a long story short, the boy had been with- 
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holding information at his mother’s request. 
Some months before she had told him that 
under no circumstances should he discuss 
with his doctor or anyone else a particular 
incident which had occurred in her life and 
in which the boy had been remotely con- 
nected. The situation was trivial to him, 
but obeying his mother was most important. 
At the joint interview she promptly started 
to talk about various things, but only with 
the passage of time did she finally tell me of 
the incident that had occurred in her life, 
and that she had instructed her son not to 
mention it. This, then, opened up a very im- 
portant area for her son and me to talk 
about. 

In situations of this sort the attitude 
which I have always adopted has been that 
the intimate details of what the patient and 
I discuss are entirely private. I have de- 
clined to discuss treatment or the concerns 
of the parent except in the presence of the 
patient. I have always told the parents that 
if they take up matters with me on the tele- 
phone or when the patient is present, I will 
bring these things up with the patient and 
tell him what had been the substance of the 
contact between the parent and myself. In 
the joint interviews I have tried to be neu- 
tral and to encourage free expression of 
ideas and feelings by both patient and par- 
ent. I have never hesitated to report my own 
feelings and attitudes. I have tried to point 
out and interpret, where appropriate, what 
seemed to be happening. So far as possible, 
I have tried not to be an agent of either per- 
son, that is, not to be used to influence the 
other person. I have also encouraged mu- 
tual respect for and appreciation of the 
other person’s difficulties. 

Recently a situation occurred where a 
family was distressed by a son’s asocia] be- 
havior while at home from the _ hospital. 
They took no stand with the son and never 
reported this behavior to the hospital. Fur- 
thermore, the son misrepresented to the par- 
ents what was occurring in the hospital. Fi- 
nally the parents reached a point where they 
were no longer willing to have the son at 
home and tried to present an excuse which 
would avoid expressing how they really felt 
about his behavior. They were frankly “fed 
up” but didn’t want to say so. On the son’s 
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part, we knew his asocial behavior was in 
part an attempt to compete for prestige and 
esteem with a more successful father. It 
was also a way of imitating his father’s be- 
havior. We finally arranged a conference 
among the son, the mother, the father and 
myself. This was only after I had sensed 
the difficulties. With much effort on my 
part, I finally succeeded in clarifying every- 
one’s feelings and finding out what had really 
been taking place. It was literally amazing 
to see the shift of feeling that took place in 
the course of an hour’s discussion. 

Another patient, a girl in her twenties, 
had been treated in a variety of ways, in- 
cluding electroshock. She was unimproved 
at the end of this time. I seemed to be the 
only one on the hospital staff who did not 
believe that the girl was psychotic. Largely 
out of curiosity, I took over the patient’s 
management. Truthfully, I did not antici- 
pate the success which followed. She had 
refused to see her mother for some months. 
The girl respected me a great deal and my 
prestige was high with her. I learned later 
that a casual remark to her some months 
before, that she must be quite lonely, had 
been the first time she had felt anyone saw 
behind the facade of her tempestuous-defiant 
behavior. The one condition I laid down in 
agreeing to treat her was that she must see 
her mother regularly. Before the first visit 
the mother was in a panic, requesting all 
sorts of consultants and begging that we 
try all sorts of treatment. I was not present 
at the first visit. However, it was reported 
to me that as the mother entered the visit- 
ing room the patient started to cry. The 
mother, in all sincerity, said, “Don’t cry. 
Buck up. This is a happy time.” The pa- 
tient became mute and sulked. Now, all 
along the patient’s complaint was that she 
had no feelings. After the visit I speculated 
to the patient about what this visit might 
have meant to her. I seemed to make sense 
when I said to her that she must be very 
dependent on her mother and must love her 
mother a great deal, but the patient was 
afraid that any painful feelings on her part, 
if expressed, would also hurt her mother. 
The patient looked up and said, “I think that 
must be true.’’ She then spontaneously told 
me of her childhood situation in which her 
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father had deserted the family. The mother 
was extremely upset and clung to the daugh- 
ter. The mother later said the most impor- 
tant thing in her life was to spare her daugh- 
ter her own unhappiness. 

As a result of this initial visit between 
mother and daughter, without my being 
present, I decided to see the mother and 
daughier together for an hour every two 
weeks, while I regularly saw the daughter 
for three one-hour appointments each week. 
In this setting, treatment blossomed. The 
initial difficulty with the mother was to con- 
vince her that our meetings were a treat- 
ment situation and not a social affair. I had 
to convince the daughter that it was safe 
to have feelings and to express them in a 
reasonable manner. The daughter then tested 
her mother with every conceivable emotion. 
She would vary from screaming rage to pa- 
thetic tears. The mother withstood all of 
this well. Then all the years of turmoil be- 
tween the two were discussed. Treatment in 
this way continued for over a year. The im- 
provement in the daughter was truly amaz- 
ing. Incidentally, I found nothing to lead 
me to believe that this girl was or had ever 
been psychotic. She was an extremely im- 
mature, schizoid girl who used mechanisms 
from all levels of development, but the hys- 
teric ones predominated. 

I could report many other such experi- 
ences, in which the concurrent parent-child 
interviews were, I believe, the crucial factor 
in making successful treatment possible. I 
have come to have great respect for the pa- 
tience, endurance, love and honesty of the 
mothers of these disturbed young people. 
What has impressed me is the tremendous 
symbiotic bond between mother and child, 
where either person tends to decompensate 
emotionally if there is any weakening of the 
bond between the two. I, too, in the past 


have been guilty of vindictive indictments 
of the mothers of my patients. 


However, I 
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fee] that if we would forget the term “schiz- 
ophrenogenic mothers” and forget about try- 
ing to fix blame, and pay more attention to 
the needs and problems of the entire family 
unit, we could see more clearly the disturb- 
ance in the family’s homeostasis with emo- 
tional illness and our treatment would be 
simpler and more efficient. 


Not until I contemplated writing this pa- 
per did it occur to me that there was one 
common factor in the entire group of pa- 
tients. This was that the father had been 
absent from the home situation, be it a 
physical or emotional absence, in the cru- 
cial formative years. Some fathers had 
died, some had deserted, another one was in 
a hospital, and several of them were off on 
important business ventures or off to the 
wars. It became necessary for the mothers 
to provide the entire home setting and on 
the mother’s part, she had to turn to the 
child for needs that a husband should or- 
dinarily meet. 


In my treatment, I rather suspect that my 
role was that of a father and husband and 
that I provided a more or less pseudo-family 
setting in which emotional growth could 
take place. Perhaps other factors were im- 
portant, such as consistent firmness and fair- 
ness. One patient said that I was the first 
person who had ever stood up to her mother. 
Another said I was the first person who had 
never been seduced by her mother. In al- 
most all of these situations, the patient has 
gone his or her way, but I have remained as 
a sort of family psychiatrist. Later I have 
often been asked to see one or both parents 
about their own problems or problems in re- 
lationship to the family. To present this dif- 
ferently, I feel I did combined individual and 
group psychotherapy. I feel I did individual 
investigative psychotherapy with the young 
adult and then did investigative group psy- 
chotherapy with the family. 
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A Part-Time Psychiatric Program For A Moderate 


Sized Industry 


RICHARD C. PROCTOR, M.D. 


The history of the world is made up of the 
rise and fall of empires. The path of his- 
tory is strewn with the wrecks of once 
proud nations and dynasties. Men dig in 
the ruins of ancient Chaldea to find evi- 
dences of a great empire. The Pyramids of 
Egypt are stark reminders of one of the 
most colorful periods in the history of the 
world. The hiils of Greece are dotted with 
the ruins of the Parthenon and the Acropo- 
lis—grim reminders of one of many unsuc- 
cessful efforts to crush and destroy this 
proud people. The Colosseum of Rome and 
the paved highways of Italy are reminders 
of ancient dictators called caesars, who flour- 
ished and fell while others rose to glory and 
prominence on the basis of their ruins. The 
crumbling castles of Europe remind us of a 
feudal system of small kingdoms that once 
thrived amid pomp and ceremony. In more 
modern times, evidences are as plentiful. 
The colossal buildings of Russia attest to a 
czarist regime that crumbled under the heels 
of Marx, Lenin, and Trotsky. 


Should our present American culture cease 
to be, whatever generation and whatever 
people then inhabit this earth will find one 
reminder of our civilization when they dig 
in the ruins which will be the outstanding 
example to them of what our present cul- 
ture exemplifies. That will be the industrial 
organizations and the industrial giants and 
factories we know today. Physically, the 
growth of American industry has been fab- 
ulous. Fortunately, along with this physical 
growth, management and stockholders have 
become more and more aware of their psy- 
chological and moral responsibilities toward 
their individual employees and their fami- 
lies. This presentation is an attempt to 
show what a moderate-sized industry is do- 
ing in a community of approximately 100,- 
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Salem, N. C. 

Delivered at Mid-Continent Psychiatric Associa- 
tion, September 21-23, Hot Springs, Arkansas. 


000 people to answer its responsibilities to- 
ward its workers and their families. 

In 1954 the management of Hanes Hosiery 
Mills Company of Winston-Salem, North 
Carolina, began a program designed to offer 
to its employees psychiatric help as part of 
its general health and medical program. I 
was asked by Gordon Hanes, Executive Vice- 
President, to investigate the situation and 
make recommendations to the management. 
There was no blueprint to go by as no psy- 
chiatric program of any type had ever been 
attempted in the Southeast. On looking more 
closely into the situation, it became evident 
that the one main area in the plant where 
difficulty might exist from a psychological 
standpoint was the looping department. 
Hanes Hosiery Mills is the largest manufac- 
turer of women’s seamless hose in the world, 
with a payroll of 3,466 individuals—over 70 
per cent of whom are women and 910 are 
loopers. In this department during the past 
month, the absentee record has been ap- 
proximately 6 per cent, the turnover rate 
approximately 2.8 per cent, and the number 
of visits to the dispensary 680. 

After it was concluded that an industrial 
psychiatric program might be beneficial to 
both employees and management, the next 
step was to determine how such a program 
should be set up and how it should be op- 
erated. At first there was question on the 
part of several members of the management 
tedm as to whether the program would be 
accepted by the employees. Consequently 
we started by operating only three hours 
every other week. Initially several hours 
were spent in meeting with superintendents 
and foremen to explain to them what the 
purpose of the program was, what type of 
individual should be referred, and how the 
referral should be made. The plan was re- 
ceived with some skepticism. 

As the program progressed, however, and 
as the individual employees began to pass 
the word to their fellow workers, it was 
more universally accepted. Within two 
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months the clinic time had to be expanded 
to three hours per week and presently is op- 
erating four hours per week. The demand 
for services is steadily increasing, and in 
order to answer such a demand, the program 
must be even further extended. 

A few words should be said to explain the 
process of looping. Looping is very exact- 
ing work, requiring a great deal of patient 
manual dexterity. A stocking is made by a 
knitting machine in a tubular form. Looping 
is a highly skilled machine sewing operation 
which closes the toe of the stocking. The 
toes are closed on a steady dial looper which 
has forty steel points per inch. This means 
that each stitch must be placed by hand over 
one of these steel points on a dial which is 
constantly rotating. If an error occurs, the 
stocking will be defective. This happens in 
less than 1.5 per cent of the stockings manu- 
factured. The training of a looper takes 14 
weeks; on an average six loopers are trained 
per week. The girls are paid by piecework, 
which averages at the rate of $1.75 per hour. 
A top looper can produce over thirty dozen 
stockings per day. The operator sits under 
a bright fluorescent lamp, which radiates 
one hundred foot candles, with the rotating 
dial only 6 to 8 inches from the eye. Some 
girls, after working at this for a period of 
time, develop near-sightedness. Visual cor- 
rection is provided the employees at no 
charge to them and eye training is given 
during the training period. The eyes of the 
loopers are examined frequently. 

One can see from this brief description 
that this type of work can produce a great 
deal of tension. I am using looping only as 
the best example with which I am acquainted 
from an industrial standpoint. However, I 
am quite convinced that in other industrial 
organizations similar routine work, which 
becomes somewhat automatic to the indi- 
vidual worker, can become equally as ten- 
sion-producing as can looping. I do not want 
to leave the impression that looping in itself 
produces a great deal more tension than any 
other similar work in American industry. 

Great care is taken in the selection of 
girls for looping operations through inter- 
views, psychological tests, manual dexterity 
tests, ophthalmological examinations, etc. 
Briefly, we have devised the following proce- 
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dures in an effort to select the best type of 
personnel possible for this type of work. 

Applicants are first given an intelligence 
test. A minimum of eighth grade education 
has been set for this type of worker. An 
1.Q. of between 90 and 110 seems to be the 
most satisfactory. An individual with an 
I.Q. of more than 110 would probably get 
bored with this routine work and begin to 
develop psychosomatic ills. 

Next the applicants are given some type 
of personality test. We are presently using 
the Thurstone Temperament Test and the 
Cornell Medical Index. We are looking par- 
ticularly for individuals who are not im- 
pulsive, but who are somewhat compulsive 
and schizoid in their personality makeup. We 
are now trying to develop a new personality 
test which can be utilized in industry to eval- 
uate potential employees. This work is be- 
ing done cooperatively by the Department of 
Industrial Psychology at North Carolina 
State College and by the Department of Psy- 
chiatry of the Bowman Gray School of Med- 
icine; it is sponsored by Occupational Health 
Services of Ashville, N.C. The work is still 
in progress, and no definite results can yet 
be released. 

The candidates are then tested for visual 
acuity and given four manual dexterity tests. 
Only one out of ten candidates reaches this 
point in the process. 

There is a final interview by a member of 
the Personnel Department, and another ten 
per cent of the candidates are lost at this 
point. Here we are particularly interested 
in the family constellation and stability, the 
number of dependents and their health, and 
the past work history of the individuals. 

The types of patients seen for therapy 
vary and range from anxiety to overt schizo- 
phrenia. Forty patients selected at random 
have been checked by supervisors and su- 
perintendents before and after psychiatric 
treatment to determine whether results are 
encouraging and warrant continuation of the 
program. These girls were seen for an aver- 
age of five interviews—from one to fifteen. 
It is interesting to note that with this group 
of forty, the quality of production increased 
20 per cent following treatment, and their 
volume increased 6.2 per cent. When one 
estimates that the average looper produces 
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seventy-three dozen pairs of hose per week, 
a 6.2 increase in quantity is quite significant 
and a 20 per cent increase in quality is 
equally significant. Consequently the man- 
agement and the superintendents and fore- 
men have been pleased with the progress of 
the program. 


There has been nothing magical and noth- 
ing dynamically important to come out of 
this study. Common sense psychiatry has 
been utilized, and most of the patients have 
responded to superficial reassurance and 
gained enough insight to be relatively symp- 
tom free. I recognize the fact that some 
will question whether or not this is even 
classifiable as psychiatric treatment, but 
measurable improvement has occurred. Some 
referrals have been made to local agencies 
such as the Family and Child Service Agency 
and the Child Guidance Clinic, but the ma- 
jor part of the treatment has been carried 
out in the mill itself in the Medical Depart- 
ment. At present most of the referrals come 
from the girls themselves, who have heard 
about the program and have some difficulty 
with which they want help or wish to dis- 
cuss. The program has been well accepted 
by the employees as part of the general plant 
medical program. 


Some drugs have been utilized therapeu- 
tically which might be of general interest. 
Two of the newer chemotherapeutic agents 
have been tried with success in selected 
cases. In patients whose main complaints 
are lethargy, tiredness, lack of concentra- 
tion, etc., Meratran has been used success- 
fully. Let me emphasize here that it is used 
only after careful psychiatric evaluation and 
only in conjunction with psychiatric treat- 
ment. I have been gratified with the results 
in doses ranging from 2 to 6 mgm. per day. 

Another agent which has been used success- 
fully in the treatment of anxiety symptoms, 
tension headaches, backaches, agitation, and 
restlessness is a new ataractic called Quiac- 
tin (2-ethyl 3-propylglycidamide). It be- 


haves similarly to short acting hypnotics, 
with a central depressant action generally 
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resembling that of short-acting barbiturates. 
Toxicity studies indicate that it is remark- 
ably non-toxic and noncumulative in its ac- 
tivity. The dosage ranges from 800 to about 
1600 mgm. per day on out-patients in di- 
vided doses. The drug has an action sim- 
ilar to meprobamate, but it seems to this 
investigator that its activity is more pro- 
longed and the sedative side effect is not 
quite so marked, while the tranquilizing ef- 
fect is greater. Consequently, for me it has 
been more useful in patients who are work- 
ing around machinery. Quiactin has been 
used on forty patients at Hanes Hosiery 
Mills Company during the past several 
months. Between 60 and 75 per cent of the 
patients who were given Quiactin have 
shown favorable clinical response. This is 
particularly true for those who had com- 
plaints of increased psychomotor activity, 
agitation, restlessness, tension headaches, 
etc. 

I have attempted to give an idea of what 
a part-time psychiatric program can mean 
to a moderate-sized industry. Of course the 
success of the program is due mainly to the 
acceptance by both management and the em- 
ployees of Hanes Hosiery Mill of the pro- 
gram itself. They have been most enthu- 
siastic and most cooperative in working out 
the details of the operation. The plant man- 
agement, the employees, and I all feel that 
it has been an initial success, and we look 
to further progress in this particular area. 
It is a new, growing field, particularly in the 
Southeast. It is my feeling that American 
psychiatry has a great deal to contribute to 
the entire industrial organization of this 
country, and I think we should meet this ob- 
ligation as best we can within the limits 
of personnel and time. No program can be 
set up that is dynamically perfect for all par- 
ticipants, but I feel that if some individuals 
can be helped through psychiatry and fore- 
men given some insight into interpersonal 
relationships, then it is worthwhile. 


Author's Note: Meratran and Quiactin are man- 
ufactured by the Wm. S. Merrell Company, Cincin- 
nati 15, Ohio. 
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Procedures Changing the Carbonic Anhydrase Activity 
of the Central Nervous System 


WINIFRED ASHBY, PH.D., MAURICE A. BUSHROD, B.Sc., 
and ERNEST M. SCHUSTER, B.Sc.* 


It would seem highly probable that car- 
bonic anhydrase plays a role in the organ- 
ization of the central nervous system for the 
following reasons. It is distributed in the 
central nervous system in well defined pat- 
terns which suggest a strategic significance 
to the physiology of that system.' There has 
been found a close parallel between its on- 
togenegic development and the onset of func- 
tion.” It is well established that this enzyme 
is necessary in the more intense build-up of 


_ lonic gradients across the cell membrane, 


where carbon dioxide is involved, as in the 
kidney, the mast cells of the stomach under 
histamine stimulation or in the brain as de- 
termined by Davis and Krebs with brain 
slices in vitro.* Since Lorente de No‘ has 
shown that carbon dioxide affects quanti- 
tatively sensitivity to stimulation, spike po- 
tential and rate of conduction in peripheral 
nerves, in which no carbonic anhydrase is 
found, it would seem evident that the pres- 
ence in the central nervous system of car- 
bonic anhydrase, which catalyzes the reac- 
tion by which CO. is effective, would inten- 
sify these effects of CO.. It is conceivable 
that variations in carbonic anhydrase con- 
tent could thus form the basis of dominance 
of one area of the central nervous system 
over another and so be a factor in the organ- 
ization of the brain. Any successful attempt 
to change the carbonic anhydrase content of 
the brain would be relevant both to brain 
physiology and to therapeutic procedures. 


In the following work, for greater labil- 
ity, the growing rat, which has a prolonged 
period of carbonic anhydrase development 
after birth was generally used. Studies of 
kidney have been included as marked 
changes in carbonic anhydrase content have 
occurred in this organ with changes in the 
brain. This work has extended over many 
years and all points made are based on a 
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considerable amount of data. Negative re- 
sults will be dealt with briefly. : 

We first attempted to increase carbonic 
anhydrase in the brain with zinc injections. 
For this, the rationale was the fact that zinc 
is a constituent of the enzyme and that zinc 
salts have been used as a sedative. Zinc lac- 
tat was injected for periods up to three 
months into adult rats, litter mates were fed 
zinc from infancy and the effect of zinc upon 
the pregnant mother was tested in the off- 
spring. Positive results were not obtained. 

Brains of the few acute alcoholics tested 
for carbonic anhydrase activity gave low 
readings. We therefore tried the effect of 
enforced alcohol feeding on rats. Five rats 
were given 10% alcohol as their drinking 
water for from 29 to 55 days. In compari- 
son with the controls a decrease was not 
found but a slight, though inconsiderable, 
increase in the cerebrum and brain stem. 
The experiment was repeated with eight rats 
given from 2-3 cc of 40% alcohol by stom- 
ach tube daily, except over the week end, for 
from 18 to 26 days. The animals were sacri- 
ficed two weeks after the termination of the 
feedings. Again there was no decrease in 
activity of the enzyme but a slight increase 
was found in the cerebrum. . 

Treated rats were kept in the dark and 
controls in daylight for 14 weeks. Carbonic 
anhydrase activity was tested in the frontal, 
the middle and the caudal thirds of the cere- 
brum. It was assumed that any difference 
due to light exposure would be found in the 
caudal third. Rats kept in the dark did not 
show any loss of enzyme activity in the cau- 
dal or middle thirds, The rostral area showed 
a slight decrease. 

The sciatic nerve of sixteen rats was stim- 
ulated under sodium pentathol followed by 
morphine sulphate. The nerve was exposed 
and stimulated intermittently for from four 
to six hours. Eleven controls were anaes- 
thetised for equivalent lengths of time. The 
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animals were sacrificed at the termination of 
treatment. The average carbonic anhydrase 
activity of the cerebrum was 2% less in the 
stimulated animals than in the controls. We 
considered this result indeterminate. The 
percentage decrease was too small to be sig- 
nificant but the portion of the brain stim- 
ulated was only a fraction of that tested. 


Since there is a well recognized tendency 
for an enzyme to increase in vivo in the pres- 
ence of its substrate, it seemed probable 
that carbon dioxide, the substrate of car- 
bonic anhydrase, would cause its increase 
in the brain. This hypothesis was tested in 
two ways, by increasing atmospheric carbon 
dioxide and by increasing the solubility of 
the gas by placing the animals under pres- 
sure and depending upon endogenous CO, 
production. 


For carbon dioxide treatment at atmo- 
speric pressure a mixture of air and CO. was 
pumped into an animal container having a 
free outlet. The carbon dioxide was so ad- 
justed that the animals began to pant but 
remained conscious. Nine rats received 
treatments lasting three hours and a similar 
treatment was given to eight hamsters. In 
hamsters no significant difference was found 
between the treated animals and the con- 
trols upon testing the cerebrum (+0.7“), 
the cerebellum (—1% ) and the brain stem 
(—2%). In the treated rats the cerebrum 
showed 14% less carbonic anhydrase activ- 
ity than the controls, the cerebellum 11.7% 
less and the brain stem 8.8% less. The ani- 
mals lost weight and a second enzyme in the 
brain, acetyl phosphatase, which judging 
from its even distribution, is probably in- 
volved in brain metabolism rather than in 
the triggering of the neurones,’ showed a 
10% decrease. Similar results were obtained 
with new born litter mates evenly distributed 
between two mothers and treated until the 
animals weighed 40 to 46 grams, when 20% 
less carbonic anhydrase activity was found 
in the carbon dioxide treated animals. 

Animals under pressure also showed a de- 
creased rate of carbonic anhydrase produc- 
tion in the central nervous system. Air was 
pumped continuously into a pressure ster- 
ilizer with the valve so set that a pressure 
of approximately one additional atmosphere 
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was maintained with a good flow of air. At- 
tempts were’ made to dry the ingoing air, 
but the animals were subjected to warm, sat- 
urated air and darkness. They were re- 
moved daily from the pressure chamber for 
cleaning and replenishment of food and wa- 
ter. 

Six infants under pressure when compared 
with their litter mate controls after 22 days 
showed a lag of 14% in carbonic anhydrase 
production in the whole brain. Ten animals 
under pressure chamber averaged 8.7% less 
carbonic anhydrase in the cerebrum and 
6.6% less in the cerebellum than the con- 
trols. The animals under pressure had 
ceased to gain in weight between the 15th 
and the 30th days. Twelve half grown rats 
were exposed to pressure for 22 days. Four 
of these received vitamin B,, injections. No 
increase in brain carbonic anhydrase was 
found but there was evidence of decreased 
blood production. The average corpuscle 
volume for the control group was 44.7% 
with 45% for the group receiving B,,. The 
average for the animals under pressure was 
38.8% with 38.9% for those receiving B.». 

A result which would seem to be an excep- 
tion to the above was obtained with smaller 
amounts of CO.. Litter mates were distrib- 
uted among four nursing mothers, giving 
six infants to each mother. Histamine injec- 
tions were given to one group of the con- 
trols and to one group receiving CO.. Car- 
bon dioxide and air were pumped into the 
glass containers, with the CO. so adjusted 
that no increased respiration was evident, 
for fifteen 24 hour days. Unfortunately the 
mother of the group under CO. treatment 
only and her nurselings did not survive, but 
those receiving carbon dioxide and hista- 
mine developed at the same rate as the con- 
trols as judged by increase in weight, open- 
ing of the eyes and development of hair. 
These animals showed 7% greater carbonic 
activity in the cerebrum, 17% in the cere- 
bellum and 12% in the brain stem than was 
found in the controls. We could not at- 
tribute these increases to the histamine be- 
cause similar increases were not found in 
the histamine control and in another series 
in which histamine was used with heavier 
doses of carbon dioxide and in which the ani- 
mals failed to gain weight, a decreased rate 
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of carbonic anhydrase production was found. 

These experiments with carbon dioxide 
were done chiefly on growing rats. The con- 
ditions were unfavorable and growth was 
retarded. Since in the rat the carbonic an- 
hydrase content of the brain increases ma- 
terially with late development, it would seem 
probable, in view of the work of Schaefer 
and his associates, that our negative results 
can be accounted for on the assumption that 
we were comparing animals in different 
stages of development. Killion and Schaefer 
have reported an increase in the kidney upon 
treatment of guinea pigs with carbon diox- 
ide in oxygen thus establishing the effective- 
ness of carbon dioxide as a means of increas- 
ing carbonic anhydrase." Schaefer and Bar- 
ton have since reported an increase in the 
brain with the same treatment.° 

Since pressurization caused anaemia and 
a reduced rate of carbonic anhydrase devel- 
opment, in view of the high carbonic an- 
hydrase content of red cells, the possibility 
suggested itself that carbonic anhydrase in- 
crease might be associated with blood pro- 
duction. To stimulate blood production rais 
were subjected to a reduced pressure simu- 
lating an altitude of approximately 11,000 
feet. Control of the pressure was difficult 
and we lost several batches of animals. 

One study which lasted for 65 days began 
with 26 recently weaned litter mates and 32 
half grown animals. These were evenly di- 
vided into two groups on the basis of age 
and weight and placed under reduced and 
atmospheric pressures. Eight in each group 
received four subcutaneous injections of vi- 
tamin B,.. Some of these animals were lost 
when pressure inadvertently decreased to an 
equivalent of an altitude of about 22,000 
feet. Two animals from each group were 
sacrificed on the 25th day of the experiment, 
one from each group on the 31st day, five on 
the 34th day, six on the 52nd day and six 
on the 65th. 

The animals placed at altitude ceased io 
grow for about a week, after which ihey 
resumed growth but at a slower rate than 
did the controls. On the 34th day the cor- 


puscle volume of three animals sacrificed 
from the altitude group was 60%, 63° and 
63° while four from the control group had 
On 


an average corpuscle volume of 44°. 


DISEASES OF THE NERVOUS SYSTEM 


JUNE 


the 62nd day four of the altitude animals 
had an average corpuscle volume of 67°c 
as against 61% at 32 days, while the aver- 
age for four controls was 45°. No essential 
change was found in the concentration of 
carbonic anhydrase in the red cells. 

Animals sacrified on the 25th, 3lst and 
34th day of the experiment showed no con- 
sistent difference between the two groups in 
the cerebrum, the cerebellum or the brain 
stem, except in the case of the two sets of 
litter mates, which showed an average ex- 
cess of 37°: in the cerebellum on the 34th 
day. After 52 days there was a 7‘ excess 
in the cerebellum of the rats at reduced pres- 
sure over those at sea level, no significant 
difference in the cerebrum but a lag in the 
brain stem. After 65 days carbonic an- 
hydrase in the cerebellum of the altitude rats 
averaged 22.6 greater than in the controls. 
In the cerebrum there was an increase of 
15‘ in the litter mates and half grown rats 
not injected with vitamin B,.. In the brain 
stem no excess was found. In the cerebrum 
and brain stem the B,. injected rats showed 
a lag at this time. 

In all of the preceding data the carbonic 
anhydrase attributable to the blood content 
of the brain was deleted. This was neces- 
sary since marked differences in the degree 
of injection of the brain tissue occurred. The 
technique used was one already described.” 

The above results, although not well de- 
fined, plus the reported high content of car- 
bonic anhydrase in the red cells of untreated 
pernicious anemia patients, whose erythro- 
cytes are retained in the bone marrow, led 
to the assumption that there might be some 
factor, extrinsic to the red cells, which stim- 
ulates carbonic anhydrase production. Grow- 
ing rats were injected with emulsion of red 
bone marrow from the hind legs of sacrificed 
rats. To avoid the possibility of psychologi- 
cal stimulation confusing the issue, the con- 
trols were injected with saline. 

Although the bone marrow injected rats 
were somewhat reiarded in growth, in all 
instances with sufficient treatment a well 
defined increase in carbonic anhydrase ap- 
peared in some part of the central nervous 
system. Ina series of animals initially aver- 
aging 47.5 grams and sacrificed serially after 
from 4 to 19 injections, no significant in- 
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crease was detected. But in animals sacri- 
ficed serially after 21 to 28 injections during 
28 to 38 days with an average weight of 235 
grams, there was a substantial increase in 
carbonic anhydrase in the bone marrow in- 
jected animals, with the greatest per cent of 
increase in the cerebrum (Table 1). 


TABLE 1 
Effect of Bone Marrow Injections Upon Carbonic 
Anhydrase Activity of the Central Nervous Sys- 
tem. 
CARBONIC ANHYDRASE—UNITS PER GRAM 


Cerebrum Cerebellum Brain Stem 

ae 3) as 5 
21 47 42 72 48 67 80 
22 62 72 111 110 73 50 
23 8&8 43 115 67 74 55 
24 80 51 84 69 65 57 
24 91 67 82 92 67 54 
25 68 65 &0 95 72 54 
26 81 67 95 55 §1 67 
26 66 80 95 66 &2 63 
20 80 64 95 91 64 84 
28 59 57 89 100 61 53 

Excess of Bone Marrow Injected Over Controls 

18.7% 15.6% 14.5% 


Growing, hooded, male rats injected with rat red 
bone marrow, controls with saline. Sacrificed se- 
rially after from 28 to 38 days of treatment. Aver- 
age weight of marrow injected rats 232.1 grams, 
controls 237.6 grams. 


In these and in the following determina- 
tions of carbonic anhydrase content of the 
various parts of the central nervous system 
the carbonic anhydrase value of the blood 
contained in the tissue has not been sub- 
tracted since the blood content is very little 
and the amount in like tissues was the same 
within the error of the technique. In the 
kidney, however, which contains consider- 
ably more blood, the carbonic anhydrase due 
to the blood content was assayed and sub- 
tracted from the total finding. 

Since there is some evidence that chlor- 
promazine (Thorazine) causes an increase 
in gamma globulin in the blood" and since 
gamma globulin is involved in certain im- 
munity developments, it was considered pos- 
sible that the drug might be condusive to 
enzyme production. In the next series of 
animals, therefore, a third of the bone mar- 
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row injected and an equal number of the 
controls received daily injections of 2 milli- 
grams of chlorpromazine. The animals were 
sacrificed in batches of three or four at the 
age of 71 days after 32 injections, 86 days 
after 40 injections and 101 days after 56 
injections of the bone marrow rats and of 
one of the chlorpromazine injected rats. 
Since fatalities had been heavy among the 
chlorpromazine injected rats, especially 
among those injected with this drug plus 
bone marrow, some of the animals which 
had started as controls were injected with 
chlorpromazine and had received 17 injec- 


TABLE 2 
Progression Within the Central Nervous System of 
Increase in Carbonic Anhydrase With Advancing 
Age and Increase in the Number of Injections of 
Bone Marrow and Chlorpromazine. 


CARBONIC ANHYDRASE—-UNITS PER GRAM 


Cerebrum Cerebellum Brain Stem 
Age 71 days, 32 injections 
46 52 51 67 51 60 60 71 68 
55 53* 52 59 77* 47 63 67* 62 
53 52 59 46 37 60 
Av. 51.3 51.7 61.7 51 60 61.7 
Excess Over Control 
—0.8% +21.0% —-2.7% 
6 6 8 « 6 8 a 6 8 


Age 86 days, 40 injections 
55 49 54 62 56 54 78 60 64 
57 o7* 53 61 
60 46 61 63 63 63 TZ 70 67 
55 56* 52 61 50* 55 71 

Av. 56.7 52 55 61.7 57.2 3565 15.7 


Excess Over Control 


+3.1% +55% 49.2% 41.2% 1+183% +3.1% 
Age 101 days, 56 injections, 3 rats on chlor. 17 injections 
62 61 58 62 6 6 80 75 


69 68 61 68 72 62 76 76 68 
64 67 58 68 70 61 73 64 65 
68 68 61 76 67 64 70 73 64 


Av. +65.7 66 59.5 68.5 68.2 63.5 74.7 71.5 68 
Excess Over Control 
+10.4% +109% +7.9% +74% +9.8% +5.1% 


*Rats had received both bone marrow and chlor- 
promazine. 
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tions by the time they were 101 days old. 
The unexpected finding was made that chlor- 
promazine is essentially as effective in caus- 
ing increase in carbonic anhydrase as bone 
marrow. This was the more surprising since 
chlorpromazine in vitro causes an inhibition 
of carbonic anhydrase of approximately 30“ 
at body temperature and blood pH.'’ Increase 
in carbonic anhydrase occurred in the con- 
trol animals as their age increased in each 
of the three divisions of the brain studied. 
At 71 days the carbonic anhydrase content 
of the cerebellum, in the bone marrow in- 
jected animals, had surpassed that of the 
controls by 21%. In the animals killed at 
the age of 86 days and after 40 injections, 
all showed some increase beyond that of the 
controls in the three divisions, but the big 
increase was found in the brain steam of the 
bone marrow injected rate (18.3% ). At 101 
days after 56 injections of bone marrow into 
four rats, 56 injections of chlorpromazine 
into one rat and 17 injections into three, the 
injected rats showed an excess in all areas 
with the carbonic anhydrase content of the 
cerebrum of rats injected with bone marrow 
as well as those injected with chlorproma- 
zine surpassing that of the controls by over 
10% (Table 2). 

That both bone marrow and chlorproma- 
zine are stimulants to production of car- 
bonic anhydrase is substantiated by the find- 
ings in the kidney of this last group of 101 
day old animals. After subtracting the car- 
bonic anhydrase value of the contained blood 
from the gross determination the value for 
the kidney carbonic anhydrase of the mar- 


TABLE 3 


Carbonic Anhydrase in the Kidney With That Due 
to Blood Content Subtracted. Units per Gram. 


Bone Marrow Chlorpromazine Control 
injected injected 
205—38= 167 147—44=103 121—38= 83 
160—38= 122 193—38 = 155 133—38=95 
187—-38= 149 178—47=131 118—52=65 
229—38=-191 167—38=129 118—38= 58) 
Average 157.2 129.5 81 


Excess Over Control 


94.0% 59.9% 


Female white rats 101 days old. The rats injected 
with bone marrow received 56 injections. Of those 


injected with chlorpromazine one received 56 and 
three 17 injections (2 mg.). 
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row injected rats was 94° greater and of 
the chlorpromazine injected rats, three of 
which had received only 17 injections, 59.9% 
greater than that of the controls (Table 3). 

As further support of the activity of chlor- 
promazine in stimulating the production of 
carbonic anhydrase, we have two survivors 
from a group of younger rats that were 
started upon a separate series of chlor- 
promazine and bone marrow injections. All 
the other injected animals died one by one 
without any evident cause. In these two 
chlorpromazine injected rats, which had re- 
ceived twelve 2 mg. injections there was 
over 34° increase of carbonic anhydrase 
activity in the brain stem without any con- 
siderable change in the cerebrum and cere- 
bellum (Table 4). 


TABLE 4 
Youny Female White Rats After 12 Chlorpromazine 
Injections (2 mg.) Compared With Controls. 


CARBONIC ANHYDRASE—UNITS PER GRAM 
Brain stem 


Body wghi. Cerebrum Cerebellum 
Grams 
96 94 44.5 44.5 53.4 56.8 99.2 69.1 
94 97 53.2 47.5 56:7 59:6 87.0 65.3 
Average 48.8 46.0 35.0 56.2 93.1 69.1 

Excess Over Control 

+6% —2% +34.7% 


Survivors from two groups injected separately 
with chlorpromazine and bone marrow. The other 
animals had died suddenly with no evident cause. 
No significant change was found in the carbonic an- 
hydrase activity of the kidney. 


A series of from 14 to 20 electric shocks 
was given to 27 guinea pigs over five or 
more weeks. The electrodes were placed im- 
mediately rostral to the ear openings. The 
dosage was adjusted to tolerance, no curare 
was used. In the guinea pig the caudal half 
of the cerebrum has a higher carbonic an- 
hydrase content than the rostral haif, the 
cerebellum has a maximum content, while 
the brain stem is lower. The average activ- 
ity in the 23 control pigs was 17.6 units per 
gram for the rostral half of the cerebrum, 23 
for the caudal half, 31.5 for the cerebellum 
and 17.3 units per gram in the brain stem. 
(Although the rat brain contains more car- 
bonic anhydrase than does the guinea pig 
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brain the great difference indicated by these 
figures as compared with those given for 
the rat is only apparent. This data was col- 
lected previously when our technique was 
such that the unit was larger.) In the 
shocked animals the rostral half of the cere- 
brum averaged a carbonic anhydrase activ- 
ity equal] to the control, in the caudal half 
activity was 11.7% less, while it was reduced 
11.4% in the cerebellum and 14.4% in the 
brain stem. We have a reduction of car- 
bonic anhydrase in the areas more directly 
in the path of the current, resulting in a 
relative encephalization of carbonic anhy- 
drase activity. 
Discussion 

Our data indicate a means for reducing 
carbonic anhydrase in the brain by electric 
shock and the possibility of increasing it by, 
forced blood production, bone marrow injec- 
tion, chlorpromazine (according to work in 
progress also by reserpine), and under cer- 
tain circumstances by carbon dioxide. If we 
accept the tenet that carbonic anhydrase, by 
a capacity to influence the threshold of stim- 
ulation of the neurone and the height of the 
spike potential, is a factor in the organiza- 
tion of the brain, it follows that a disturb- 
ance in the magnitudes of this enzyme nor- 
mal for the individual, would lead to dys- 
function of the mind. 

Some of the possibilities would seem to 
be an increase in lower centers such as the 
thalamus or the reticular substance, a de- 
crease in the cerebrum, or a part of it such 
as the frontal areas, thus leaving temporal 
areas unduly dominant, or a general decrease 
causing deterioration of the patterns of 
dominance. If electric shock causes reduc- 
tion of carbonic anhydrase in lower centers 
of the human brain, as our results in the 
brain of the guinea pig would suggest, one 
might suspect, since electric shock is the 
preferred treatment for the depressed pa- 
tient, that in depression some of the lower 
centers, for instance the thalamus, may have 
increased carbonic anhydrase activity and 
so have acquired a dominance over higher 
centers. An excess in the reticular sub- 
stance might cause a manic phase. 

Chlorpromazine which, if our data is ap- 
plicable to the adult, finally causes an in- 
crease in the carbonic anhydrase of the cer- 
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ebrum, would be expected to be useful in 
conditions in which carbonic anhydrase is 
reduced in the higher centers. It is being 
found of use in the treatment of dementia 
praecox and there are reports of its effec- 
tiveness in alcoholism and mental deficiency. 
Although based on insufficient data due to 
the difficulties involved in obtaining human 
brain for enzyme study, one of us has made 
a tentative report of low carbonic anhydrase 
content in the brains of dementia praecox 
patients, acute alcoholics and mental defec- 
tives." 

The rostral progress of the maximum in- 
crease in carbonic anhydrase, if it is an ef- 
fect of the progressive dosage rather than 
of the increasing age of the animal, may 
have some bearing upon symptoms which 
develop in the patient during treatment and 
upon such side effects as parkinsonism. Big 
increases of carbonic anhydrase in the kid- 
ney could lead to retention of sodium and 
water since inhibition of carbonic anhydrase 
by diamox or sulfanilamide has the opposite 
effect. 

There is need for further study of these 
stimulators of carbonic anhydrase produc- 
tion in animals with a more stationary car- 
bonic anhydrase brain content than in the 
growing rat; for instance the guinea pig, 
whose cerebral content is high at birth. It 
is necessary to know the duration of the in- 
crease. It would also be of interest to de- 
termine what common factor is involved in 
the stimulation of carbonic anhydrase by 
bone marrow and by chlorpromazine. 


Summary 


The results of attempts to change the car- 
bonic anhydrase content of the brain are 
given, 

Zinc salts, when given either parenterally 
or orally, failed to increase carbonic anhy- 
drase in the brain of adult rats, nurslings or 
of the young of mothers treated during 
pregnancy. 

Alcohol feedings did not decrease carbonic 
anhydrase in rat brain. 

Attempts to increase carbonic anhydrase 
in the brains of growing rats with carbon 
dioxide were negative except in one instance 
in which normal growth occurred during 
treatment, 
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Forced blood production by simulated al- 
titude resulted in increases in carbonic an- 
hydrase in the cerebellum and cerebrum of 
rats after a 65 day exposure. 

Bone marrow caused a rostral progression 
of increase in carbonic anhydrase in grow- 
ing rats in which the brain stem, cerebellum 
and cerebrum were tested. 

Results similar to those with bone mar- 
row were found with the use of chlorprom- 
azine. 

Large increases in carbonic anhydrase 
eventually occurred in the kidney with in- 
jections of both bone marrow and chlor- 
promazine. 

Electric shock in guinea pigs reduced the 
carbonic anhydrase in those parts of the 
brain more directly between the electrodes. 

The possible significance of the positive 
findings is discussed. 
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Psychopathology of the Hi-Fi Addict 
H ANGUS BOWES, M.D.** 


*““Music is what makes you laugh, cry, prickle, be silent, 
makes your toenails twinkle, makes you want to do this 
or that or nothing, makes you know that you are alone 
or not alone in the unknown world, that your bliss or suf- 
fering is forever shared and forever all your own. All that 
matters about music is the enjoyment of it, however tragic 
it may be. All that matters is the eternal movement be- 
hind it, the great undercurrent of human grief, folly, pre- 
tension, exaltation and ignorance, however unlofty the in- 
tention.”’ 

(Paraphrased from Dylan Thomas.) (1) 


My interest in this subject goes back some twelve 
years when a number of cases were referred to me 
by the courts in England because of the repeated 
nuisance the loud and aggressive playing of rc- 
corded music was causing their neighbours. The 
miscreants were all male, of compulsive personality 


*Meeting of April 11, 1957, held at Bellevue Hos- 
pital, N. Y. City. 

**Clinical Director in Psychiatry, Ste. Anne’s Hos- 
pital, Ste. Anne de Bellevue, P.Q. 

From the Department of Psychiatry, McGill Uni- 
versity, Montreal, and The Department of Veterans 
Affairs. 


and were “acting their aggression and hostil- 
ity by this means. They were reluctant to under- 
take psychotherapy until they discovered that I 
knew something about music and had a home-made 
Hi-Fi set myself with an even greater output than 
any of their own. At the same time I was prepar- 
ing a thesis on obsessional states so I felt that I 
could help them and was fascinated by the wealth 
of compulsive psychopathology they revealed. As 
the supply of addicts from the courts was neces- 
sarily restricted I joined Hi-Fi groups and indulged 
in a soupcon of voyeurism and occasionally gleaned 
a passing patient from a harassed housewife. Al- 
together in England I treated eight Hi-Fi Addicts 
and since coming to Canada in 1950 a further eight 
up to last November. 

The response to this and to a radio talk I gave in 
January has convinced me that it is a widespread 
phenomenon and an interesting maladjustment to 
the stress of our times. 

As far as I know, this is the first incursion that 
any psychiatrist has had the temerity to make into 
this virginal territory. Like most defloratory as- 
saults it is likely to arouse some friction in certain 
circles and I shall endeavor to turn away the wrath 
that may so justifiably descend about my ears by 
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trying to avoid dogmatism and, when I do offer a 
hypothesis, it will be in as light-hearted a manner 
as possible. 

At this point let me affirm as emphatically and 
categorically as possible that I do not consider that 
the enjoyment of recorded music is in itself any 
indication of abnormality or psychopathological dis- 
turbance. For reasons which I hope to make clear, 
most audiophiles, as appreciators of recorded music 
are called, are male, of middle age and high intel- 
ligence. They are usually of the professional classes, 
especially those professions that appeal to the more 
conscientious among us; the church, accountancy 
and medicine, particularly psychiatry. They are 
often single, or if married, childless. They rarely 
play any musical instrument well. If they do, they 
usually have so much self-criticism that they would 
rather hear their favorite instrument well played 
on recordings than their own interpretations. The 
audiophilic enthusiast, or ‘aficionado,’ as he is 
called, is very frequently of compulsive personality 
and tends to go through rituals in the playing of 
his high fidelity recordings. 

Functional autonomy has taught us that mech- 
anisms may become drives and the endless pursuit 
of perfection may find mechanical expression in the 
construction and installation of ever more compli- 
cated equipment. Walls of the enthusiast’s home 
may be torn down to accommodate ten foot horns. 
His apparatus more and more closely resembles an 
electronic nightmare and he becomes a “bug.” 


If his pursuit of perfection is intellectualized it 
tends to lead to increasingly complex rituals of 
cleaning and adjusting the recordings and equip- 
ment which now monopolize his time. His tendency 
to become preoccupied with, and dependent upon, 
the bizarre recorded sounds that now occupy his at- 
tention to the exclusion of all other interests com- 
bined with the urgency of the need and the final 
insufficiency of all attempts to satisfy it, brand him 
as a true addict. 

In music we have a universal language. Basi- 
cally, the treatment of anxiety is communication so 
reasonable audiophilic activities are a socially ac- 
ceptable method of relieving tension. Though we 
are not actually at war at present, the threat of 
nuclear annihilation, the strain of competitive liv- 
ing, the struggle to keep up with the neighbors and 
the inability directly to express hostility cause many 
to turn to music to relieve the aggression they feel, 
which, if further internalized, might lead to psy- 
cho-somatization. 

Since television gave us frequency modulation and 
improved sound reproduction and, since the satis- 
faction of T.V. is so transient, its demands on our 
attention so inexorable and its repetitive and mo- 
ronic commercials so infuriating many have re- 
treated to radio only to find that the sound ap- 
peared thin and artificial. The material available 
seemed to be almost as much of an insult to our 
intelligence as the vapid screen we had just rejected. 
Most radio receivers are too small to be acoustically 
acceptable; tiny speakers struggle in minute, 
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crowded, plastic cabinets for musical expression 
with similar mediocre results to what we might ex- 
pect from sawing the ends off a grand piano to fit it 
into a modern apartment. So many who have the 
taste and the sensitivity turn to Hi-Fi. 


It is probable that the only real artistic advance 
that has been made since the days of Michaelan- 
gelo although from Bach to Bartok encompasses 
two centuries. During the past thirty years re- 
cordings have improved from scratchy travestiés to 
a degree of perfection that sometimes, as in the 
case of concerti for orchestra and solo instrument, 
transcends the actual performance. 


Chamber music has started to come into its own 
again as it can be reproduced at the same volume 
level as the original in the intimate atmosphere of 
the home without the irritating coughing and scrap- 
ing of chairs that mars a public recital. 

Many people equate Hi-Fi with high volume and 
are surprised to learn that the volume can be, and 
usually is, turned down to reasonable levels by the 
genuine enthusiast. Naturally, the less organized 
will treat their Hi-Fi set rather like the emotionally 
immature treat a car—as an expression of aggres- 
sion, aS a power-symbol and as a means of keeping 
ahead of the Joneses. To many it has a sexual con- 
notation; the manufacturers have not neglected this 
angle. One advertisement reads “70 watts in your 
harem” and shows a solitary be-turbaned male 
squatting with surfeited complacency beside a large 
amplifier. 

Perhaps in the twiddling of knobs there may be 
a masturbatory equivalent, certainly the ability to 
take control of a situation relieves anxiety and 
what a control is given to the manipulator of a 
Hi-Fi apparatus when with a flick of the wrist he 
may attenuate his treble, emphasize his bass, turn 
down the volume to a whisper or blast the neigh- 
borhood with a Niagara of sound. He is indeed 
master of the situation until his wife takes after 
him with a meat cleaver or some public-spirited cit- 
izen calls the police. 

While the audiophile is content with reasonable 
levels of volume and reproduction the addict wants 
everything larger than life. The sound is turned 
up and up until it reaches the physical level of 
pain. Some of the instruments must stand out so 
that the tinkle of the triangle approaches the clang- 
ing of a firebell, the contra-bassoon must be empha- 
sized so that it sounds like a foghorn and the per- 
cussion department resembles a boiler factory. One 
addict told me that he would not be satisfied till he 
could hear the drip of saliva from the French horns 
as they were emptied after a powerful brass pas- 
sage. 

A true appreciation of music is replaced by a 
striving after effect. The old romantic warhorses 
are no longer ridden—save at a frenetic and dis- 
torted gallop. A preoccupation with extremely low 
frequencies that can be felt rather than heard, with 
the highest frequencies that leave one’s head 
numbed and ringing and with loud aggressive pas- 
sages of orgiastic vehemence are now: the addict’s 
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targets and milestones along the road of his artistic 
disintegration. Some addicts isolate loud aggres- 
sive passages from different works, record them in- 
dividually on tape and play them in continuum as 
a sadistic, psychotic symphony. 

The female ear is a much more sensitive and del- 
icate instrument than the often cauliflowered ap- 
pendage of the brutish male. It is extremely intol- 
erant of aggressive sounds and especially of high 
frequencies. We know also that compulsive ill- 
ness occurs four times as frequently in males.? For 
these reasons Hi-Fi addiction in females is ex- 
tremely rare. In many cases I am sure that in the 
male’s interest in Hi-Fi she senses a rival—pos- 
sibly as shrill and discordant as herself. - 


Try it yourselves! Put on some records that your 
wife likes, at sufficient volume to drown comment, 
listen with a fierce concentration, and await results. 
They will not be long in coming. If she says, “Turn 
it down while I tell you about this record,” or “Turn 
it down and I'll tell you what this record does to 
me,” it is obvious that she requires carefully grad- 
uated doses of Hi-Fi therapy. 

If a compromise has to be reached then my ad- 
vice is to put the “beast” in the basement and listen 
in the living room. In this way any imperfection 
of recordings and apparatus are largely masked 
and the painful high frequencies attenuated. A sat- 
isfying level of volume is available and you can en- 
joy the music and your wife can enjoy her conver- 
sation. 

While most audiophiles are fond of singing and 
may, indeed, specialize in operatic recordings, to 
the Hi-Fi addict the “larger than life’ human voice 
assumes grotesque and menacing proportions though 
they will tolerate wordless choruses such as occur 
in Debussy’s Nocturne “Sirenes’ or in Holst’s 
Planet, “‘Neptune.” I once treated a severe obses- 
sional who was addicted to Gilbert & Sullivan re- 
cordings and who broke down in the service be- 
cause he was not allowed to indulge his mild vice. 

I have met a number of henpecked husbands who, 
painfully conscious of shortcomings in their mas- 
culine role, would listen enthralled for hours to re- 
cordings by bass baritones, bassos and basso-pro- 
fundi. 

Some hobbies, as Therese Benedict? has pointed 
out, outgrow their benign character and become a 
necessary condition for well-being and for protec- 
tion against guilt, anxiety and depression by the 
activities they provide. John Rickman has gone 
even further and in his paper “Photography as a 
Pseudo-Perversion”+ suggests that certain hobbies 
and obsessive activities represent derivatives of in- 
fantile auto-eroticism and occupy an intermediate 
position between compulsive acts and perversions. 
This argument would appear to some extent, to ex- 
plain the high proportion of unmarried or childless 
addicts to Hi-Fi. Certainly I have found many of 
them to be also interested in photography and have 
evolved the highly hilarious hypothesis that they 
are seeking a sterile reproduction without the bio- 
logical bother. My hypothesis may not be so bi- 
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zarre as you imagine. One of my autiophilic friends, 
on hearing the ‘“‘beast in the basement” at full blast 
was moved to exclaim “What a delivery.’”’ The ob- 
stetrical implications of his remark and my hy- 
pothesis receive some vreification in the “sterility” 
routines carried out by some addicts who will don 
velvet gloves before handling their records. 

Abner Levin, the manager of Sam Goody’s Audio 
Centre, made some pertinent remarks in a recent 
article.5 

“Many coilectors will acquire a record, handle it 
with gloves on, play it once and then put it away— 
and there it remains forever. They will stand be- 
fore their enormous collection and say they have 
nothing to listen to today, got to go down and buy 
some more records. It’s a sickness.” 

Sam Goody, who sells more records than anyone 
else, describes his experience with the compulsive 
addict in the same article: 

“It’s pitiful, sometimes, if they’ve got it bad. Their 
eyes get glazed, they go white, their hands tremble. 
They'll take out a record, study it, push it back, 
move away and then move back to the same record 
again. As I watch them I often feel that a dope 
peddler is a gentleman compared with the man who 
sells records.” 

His vast experience suggests that the average 
purchaser of serious record music is “the preoccu- 
pied male in the thirty to fifty age bracket. Mas- 
culine customers outnumber the ladies 30 to 1.” He 
mentions the customer “who spends hours taking 
records from the racks, cleaning them with a damp 
cloth and examining them through a jeweller’s 
glass. This perfectionist usually buys one record.” 
My wife, in reading through this paper, pointed out 
that this phenomenon has its female counterpart in 
the ritual of purchasing a hat. 

I have many letters from other psychiatrists 
telling me of their own experiences with Hi-Fi ad- 
dicts. Some of my correspondents were them- 
selves audiophiles and told me of the wonderful 
relaxation they found in recordings at the end of 
a busy day. Some were concerned that they might 
be becoming addicts themselves but none of them 
were preoccupied with bizarre sounds though nearly 
all of them were fond of the “symphonic boa-con- 
strictors” of Gustav Mahler. We have it on the 
authority of Sigmund Freud himself that Mahler 
was an obsessional neurotic and we know that while 
forging the Vienna Philharmonic into the magnifi- 
cient instrument it became he drove its members 
into open revolt by his perfectionism. Many psy- 
chiatrists are rather compulsive themselves and per- 
haps in Mahler’s ‘“‘windy symphonies” can detect a 
note of anal erotism. 

The extraordinary sounds that temporarily satisfy 
the addict’s craving are often indicative of under- 
lying psychopathology. That aggressive phallic 
symbol, the train, is a particular favorite. Thunder- 
storms and earthquakes, suitably recorded, are an 
obvious source of gratification in the expression of 
inner turmoils. Many recording companies have 
started to cater to the vast demand for esoteric 
sounds from an eager public. Again let me empha- 
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size that there is nothing abnormal in the enjoy- 
ment of these novel noises. The audiophile may 
play them once or twice and then will usually 
shelve them for the diversion of visitors. The ad- 
dict may play them ad nauseam. One I know con- 
tinually plays a recording of the waves breaking 
on the sea shore. He is a very dependent and over- 
protected young man who has found a peculiar con- 
solation in this record since the death of his mother. 
I tried to help in his emotional growth by inter- 
esting him in Debussy’s La Mer but he found its 
shimmering crescendos too frightening. 

Addicts have written to me of their compulsive 
urge to buy more and more rceords and of the with- 
drawal symptoms of tension and frustration they 
experience when they go “on the wagon.’ Many 
ruin themselves financially in the purchase of re- 
cordings and equipment out of all proportion to 
their resources. Sometimes the motive of revenge 
against relatives is obvious. A patient recently 
referred to me started out to purchase only three 
records but invariably concluded by spending $100. 
As this might happen several times a week he soon 
reduced his home to poverty and his wife left 
him. Another very compusive patient who found 
the sexual side of matrimony completely nauseat- 
ing, was financially ruining his fairly wealthy wife 
by his extravagant purchases of equipment and re- 
cordings, which she disliked, while she obtained 
instinctual gratification elsewhere. As he somewhat 
ruefully remarked, ‘‘She’s interested in low fidelity 
and high frequency.” 

Hi-Fi addicts are reluctant to undertake psycho- 
therapy. Like true addicts they wish to be left alone 
with their addiction. Some may be referred by the 
courts, many are pushed into psychotherapy by 
their relatives and only when they realize that they 
are dealing with someone who understands their 
audiophilic activities do they become amenable to 
treatment. A few are former alcoholics who have 
been able to sublimate their addiction to alcohol into 
the more acceptable channels of Hi-Fi. They can 
usually be persuaded to keep their “acting-out” 
within reasonable limits. 

Hi-Fi can occasionally be used to externalize the 
aggression of the compulsive as a_ therapeutic 
weapon. It is often noted how much better a chron- 
ically obsessive patient may become after he has 
bought a new car. Their shrunken ego is tempo- 
rarily brought into equilibrium with an overwhelm- 
ing super-ego. So it is with Hi-Fi. They can mo- 
bilize their latent hostility and perhaps, in the reso- 
lution of the turmoil of a modern dissonant sym- 
phony in the concluding bars, can see a gleam of 
hope for the resolution of their own conflicts in the 
future. 
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DISCUSSION 


“The Psychopathology of the Hi-Fi Addict” 


FERRUCCIO A. DICORI, M.D. 
New York City 


Are these high fidelity addicts really to be blamed 
if in this age of anxiety they try to fulfill their nar- 
cissistic needs in an obsessive fashion? Art uses 
the tools which have been placed at the service of 
the performing musician as well as composer for 
the achievement of its perfection and technology. 
The danger is not necessarily the high fidelity ad- 
dict but in those who provide him the means to in- 
dulge his addiction, feeding their abnormal cravings 
and transforming their potential neurosis into a 
real one. Many composers have written music with 
motion in it—seeking proper size musical bodies 
which could interpret their concepts of spacious- 
ness and spacelessness expressed in their composi- 
tion. Nielsen, for example, in his ‘“Inextinguish- 
able” symphony has tried to express in his music 
the defiance of the opposing forces in the first world 
war by placing two sets of timpani at opposite ends: 
of the stage and “letting them loose’; and creating 
the impression of two embattled armies locked in 
furious struggle. The listener if he wants to repro- 
duce such an exact interpretation needs a complex 
stereophonic apparatus. Among other composers 
using similar technics may be included Beethoven 
with his Leonore No. 3 Overture, Charles Ives with 
New England Suite and Tchaikowsky’s 1812 Over- 
ture. 

Dr. Bowes considers music as ‘‘a socially accepted 
method of relieving tension.” I would like to point 
out that music is rhythm and rhythm is an intrinsic 
part of our daily life. Music represents an inarticu- 
lated word, influencing our personality as a whole. 
The thalamus, the draw bridge, represents the door 
of entry of the musical impulses which entering as 
pure emotional tonalities are transformed into elab- 
orated associative schemes of fantasies and mem- 
ories when they reach the cerebral cortex. Music 
seduces the human being because it represents a 
total rsponse to a desire inherent in each of us: the 
desire of psychic satisfaction. The role of music, 
then, in our lives represents not only the expression 
of a high form of artistic manifestation of pleasure 
and esthetic joy, but often expresses the fulfillment 
of vital human aims, ethical and social. Music rep- 
resents a means to escape reality through rhythm: 
a rhythm repeating itself for a certain duration of 
time gradually reduces the eventual hostility of the 
listener, penetrates his defenses and establishes a 
threshold of tolerance. The sensation of pleasure 
which consequently develops frees fantasies and as- 
sociations which spring from the unconscious. Mu- 
sic, then, through its recurrent rhythm brings the 
individual to such a level of narcissistic sublima- 
tion as to allow him to feel entirely free. The 
rhythm of the Andante Cantabile of the Fifth Sym- 
phony of Tchaikowsky repeats itself along a funda- 
mental theme but influences the listener with emo- 
tional effect very different from those obtained 
through the recurrent and obsessive rhythm of Ra- 
vel’s Bolero or the joyful Allegretto of the Seventh 
Symphony of Beethoven. 

Historically the chronicles show us what contribu- 
tion music has brought to humanity throughout the 
centuries: Four thousand years ago the Ancient 
Fathers, Egyptian as well as Hebrew, already rec- 
ognized music as one of the greatest healing forces. 
Among Greeks, Apollo was considered a healer as 
well as a musician. Aesculapius established the first 
basis for psychotherapy inducing with music a state 
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of ecstasy in the individual; only then he felt that 
a cure of the soul could be attempted. Pythagoras 
with his concept of psychobiosis (diet and music 
were considered by him the most important ele- 
ments of life) used music for his daily catharsis. 
His concepts were followed by Socratic and Aris- 
tothelic schools, where the welfare of the State was 
considered valid only if supported by a background 
of musical knowledge among the masses. 

In the Middle Ages music was used in the treat- 
ment of diseases like tarantism, a form of collective 
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illness that spread from Apulia throughout Europe. 
Tarantism thought to be a disease produced by the 
bite of a tarantula was finally found to be a form 
of neurosis after profound studies of Ferdinandus 
and Baglivi; a neurosis that seemed to have main- 
tained its roots in a territory, then still, influenced 
by Paganism. The tarantella, supposed to be the 
type of music derived from this type of abnormal 
collective behavior, is comparable to our modern 
Rock and Roll with all the implications that such 
music brings forth. 


Book Reviews 


CURRENT THERAPY: Edited by Howard F. Conn, 
M.D., and other Consulting Editors. Cloth. $11.00. 
Pp. 731. W. B. Saunders Company, West Washing- 
ton Square, Philadelphia, Penn., 1957. 


As noted in my previous reviews (1954-1956) of 
editions of the book, I continue to be of the opinion 
that the scope of the present volume could be ma- 
terially enhanced as a refresher-reference work 
were the arrangement of each of the disease entities 
discussed therein to include the author’s diagnostic 
summarization of each condition or disease for 
which the coincident therapy is outlined. Since se- 
lection of treatment procedures presupposes an ac- 
curate recognition of the underlying disease proc- 
ess, the suggested concise resume of the cardinal 
diagnostic features for which the therapeutic rec- 
ommendation is made by the medical contributor, 
would, in this reviewer’s opinion, make for greater 
usefulness and more coordinate and reciprocal in- 
terchange between the contributor as consultant 
and the medical attendant, respecting the clinical 
concept of the particular disease entity under thera- 
peutic consideration. 

A generous number of disease entities and con- 
ditions have been added and the present 1957 re- 
vision contains some 99 more pages, thus comparing 
favorably as to content with the preceding (1956) 
revision. 

The roster of pharmaceuticals which continues to 
remain incomplete, could have been made more use- 
ful by greater inclusion of absentee drugs. 


Considerable page space has once again been 
given over to minute cataloguing of proprietary 
drugs of certain manufacturers (even as to de- 
scription of flavoring, containers, and mode of pack- 
aging), whereas other of the included remedies have 
received but bare mention. The volume could also 
have been utilized with greater usefulness if each 
pharmaceutical named in the Roster of Drugs sec- 
tion were to carry page reference to the medical 
condition in the text whereat the medication is sug- 
gested. 


The scope and format of the book continues to 
reflect the most recent advances in treatment of the 
clinical entities considered therein, the contributors 
are representative clinicians in their respective 
fields, and the volume affords an abundant store- 
house of practical therapeutic methodology gleaned 
from sources of acknowledged authority. 

Lewis J. Siegal, M.D., LL.B. 


FUNDAMENTALS OF CLINICAL NEUROPHYSI- 
OLOGY by Paul O. Chatfield, M.D. Charles C. 
Thomas, Publisher, Springfield, IIl., 392 pp. 


This book is presented by the author as a one- 
man, integrated view of neurophysiology. It is in- 
tended primarily for medical students, trainees in 
neurology and psychiatry, and technical personnel 
just entering the field. The author begins with a 
general introduction to the subject and then pro- 
ceeds to discuss the basic mechanisms in the func- 
tioning of the nervous system, including the mem- 
brane potential, the nerve impulse, electrical exci- 
tation of nerve, and action potentials. There fol- 
lows a brief discussion of the general physiology of 
receptor organs and then a consideration of the 
physiology of each of the various specific sensory 
systems—pain and cutaneous sensation, hearing, vi- 
sion, taste and smell. In each of these chapters 
Doctor Chatfield gives a nice review and summary 
of the known facts and existing theories of physi- 
ological function. There is a concise discussion of 
synaptic transmission in which he deals briefly with 
the important research work and theories of this 
challenging problem. 

The next subject for discussion is skeletal muscle 
physiology, following which he presents the spinal 
cord with chapters on spinal reflexes and the elec- 
trophysiology of the cord. The author then pro- 
ceeds to the higher levels of integration with chap- 
ters on the vestibular system, the basal ganglia and 
cerebellum, and the cerebral cortex. The final chap- 
ter deals with the central representation of the au- 
tonomic nervous system and the neurophysiology 
of emotions. 

The book is simply and lucidly written and the il- 
lustrations are well selected. Each chapter begins 
with a list of the topics to be discussed and ends 
with a very adequate bibliography. The author in 
his preface admits that his book is uneven in its em- 
phasis on the various subjects treated and this is 
certainly true. There are large and important top- 
ics which seem deserving of more space and atten- 
tion, but the physiology of the nervous system is a 
tremendous subject to present in a small book. It 
is titled, “The Fundamentals of Clinical Neuro- 


physiology” and is intended for the beginner. He 
does present the fundamentals in a clear concise 
fashion and the book should serve the beginner in 
the field very weil. 


Chester F. Cullen, M.D. 
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BALDPATE, Inc. 


Geo. Fleetwood 2-2131 Georgetown, Mass. 
Located in the hills of Essex County, 30 miles north of Boston 


For the treatment of 
psychoneuroses, personality disorders, psychoses, alcoholism and drug addiction. 


Definitive psychotherapy, somatic therapies, pharmacotherapy, milieu-therapy under 
direction of trained occupational and recreational therapists. 


HARRY C. SOLOMON, M.D. GEORGE M. SCHLOMER, M.D. 
Consulting Psychiatrist Medical Director 


DEVOTED TO THE ACTIVE TREATMENT OF 


MENTAL and NERVOUS DISORDERS 


Specializing in Psycho-Therapy, and Physiological therapies includ- 


ing: 
© Insulin Shock © Electro-Narcosis 
2828 S. PRAIRIE AVE. © Electro-Shock © Out Patient Shock Therapy 
CHICAGO Available 
Phone VIctory 2-1650 ALCOHOLISM Treated by Comprehensive Medical- 
J. DENNIS FREUND, M.D. 
Medical Director Psychiatric Methods. 


HALL-BROOKE 


An Active Treatment Hospital, located one hour from New York 


A licensed private hospital devoted to active treatment, analytically- 
oriented psychotherapy, and the various somatic therapies. Each 
patient is under daily psychiatric and medical supervision. 


HALL-BROOKE, Greens Farms, Box 31, Conn. 
Tel.: Westport, CApital 7-5105 


GEORGE S. HUGHES, M.D. ROBERT ISENMAN, M.D. 
LEO H. BERMAN, M.D. JOHN D. MARSHALL, JR., M.D. 
ALFRED BERL, M.D. PETER P. BARBARA, PH.D. 


LOUIS J. MICHEELS, M.D. HEIDE F. and SAMUEL BERNARD, Administration 
New York Office: 46 East 73rd Street — LEhigh 5-5155 


e A practical journal for 
The Nervous Child 
Psychotherapy of Childhood 
QUARTERLY SYMPOSIUM ISSUES 
Volume 11 of 1956 contains: 
JUVENILE DELINQUENCY; 
PSYCHOTHERAPY WITH POLIO; 
TESTING PSYCHOPATHOLOGY IN CHILDHOOD; and 
SLEEP AND DREAM PATHOLOGY IN JUVENILES 
Price: Volume 11 — $7.00. From Volume 12 — $8.00 
(Add $.25 per volume outside U.S.A.) 
Order from 
CHILD CARE PUBLICATIONS 30 West 58th Street New York 19, N. Y. 
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Founded 1879 


RING SANATORIUM 
Eight Miles from Boston 


For the study, care, and treatment of emotional, mental, personality, and habit disorders. 

On a foundation of dynamic psychotherapy all other recognized therapies are used as indicated. 
Cottage accommodations meet varied individual needs. Limited facilities for the continued care 
of progressive disorders requiring medical, psychiatric, or neurvlogical supervision. 


Full resident and associate staff. Courtesy privileges to qualified physicians. 
BENJAMIN SIMON, M.D. CHARLES E. WHITE, M.D. 
Director Assistant Director 


ARLINGTON HEIGHTS 
MASSACHUSETTS 
Mission 8-0081 


A NEUROPSYCHIATRIC FOUNDATION 
THE 


ROGERS MEMORIAL HOSPITAL 


The Hospital is situated on the Nashotah Lakes, 30 miles west of Milwaukee, provid- 
ing the ideal, restful country environment and the facilities for the modern methods of 
therapy of psychoneuroses, psychosomatic disorders, alcoholism, and the other neurologic 
and psychiatric problems. Occupational therapy and recreational activities directed by 


trained personnel. 
OCONOMOWOC, WISCONSIN 
PHONE LOGAN 7-5535 


OWEN OTTO, M.D. EUGENE FRANK, M.D. LEROY A. WAUCK, PH.D. 
Medical Director LOUIS J. PTACEK, M.D. Clinical Psychologist 
LOREN J. DRISCOLL, M.D. 


FAIR OAKS 


INCORPORATED 
SUMMIT, NEW JERSEY 


A fully approved Hospital for intensive treatment and management of 
problems in Neuropsychiatry. 


OSCAR ROZETT, M.D. THOMAS P.:PROUT, JR. 
Medical Director Administrator 


BEVERLY HILLS CLINIC and SANTTARIUM 


210 N. Westmoreland Avenue WHitehall! 3-4651 
Dallas 11, Texas 


A private clinic and hospital for nervous and mental diseases both for in-patients and out-pa- 
tients—stressing a homelike environment ~*th separate building units and special cottages—air- 


conditioned. 

A complete neuropsycniutric diagnostic a. treatment center including a department of psychol- 
ogy—encephalography—clinical laboratory and X-ray—psychotherapy—electroshock and _ insulin 
coma therapy, as well as psycho-surgery. A new geriatric unit has just been added. 


Arthur J. Schwenkenberg, M.D. 


JOSEPH L. KNAPP, M.D. HENRY P. HARE, JR., M.D. 
JACKSON H. SPEEGLE, M.D. 


Neurology Psychiatry 
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GLENSIDE HOSPITAL 


FOUNDED 1909 


Located in an attractive rural setting in the heart of Boston for the care of nervous, 
mental and geriatric disorders, alcoholism and drug addiction. 


The new Ordway Therapy Unit includes the most modern electrotherapy equipment. 


Anesthesia by the Hand-Auden Associates and trained personnel available to cour- 
tesy staff. 


DORIS M. HORWOOD, Superintendent 
RUTH M. CROSSFIELD, M.D., Medical Director 


6 PARLEY VALE, JAMAICA PLAIN, MASS. 
JAMAICA 4-0044 RATES MINIMAL 


HILLCREST HOSPITAL 


(formerly The Retreat, Inc.) 
_DES MOINES 12, IOWA 


50 BEDS EST. 1905 


For the diagnosis and treatment of Nervous and Mental Disorders 
in a homelike environment. 


Occupational Therapy, Physiotherapy and Shock Therapy 
Open Psychiatric Staff 


HERBERT C. MERILLAT, M.D., Medical Director HERBERT W. VETTER, Administrator 


Dr. Joseph Epstein 


P I N E W O O D Dr. Louis Wender 


DR. WALTER A. THOMPSON, F.A.P.A., Clinical Director 
Katonah, N. Y. Tel.: Katonah 4-0775 


A competent sixty bed psychiatric hospital offering an approved program for training residents 
in neuropsychiatry. Psychoanalytically oriented. Patients receive individual treatment sessions 
and also group therapy. Electroshock therapy and its modifications available. Pharmacological 
therapies. Consulting staff of specialists. Monthly clinieal conferences open to the profession. 


Physicians in Charge 


Westchester County 


N. Y. City Offices—By Appointment 


DR. EPSTEIN—975 Park Ave.—Tues., Thurs., Sat. RH 4-3700 
DR. WENDER—59 East 79th St.—Mon., Wed., Fri. BU 8-0580 
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SANITARIA DIRE®t#FORY 


The institutions listed below are among the finest priwate sanitaria in the United States. 
They offer private, individual specialized care to the patient. 


BALDPATE, INC. HALL-BROOKE 


Georgetown, Massachusetts Greens Farms, Conn. 


BEVERLY HILLS CLINIC AND HILLCREST HOSPITAL 
SANITARIUM 
(formerly The Retreat, Inc.) 
Dallas 11, Texas Des Moines 12, Iowa 
ELMLAWN (The Wilgus Sanitarium) PINEWOOD 


Rockford, Illinois Katonah, New York 


FAIR OAKS RING SANATORIUM 


Summit, New Jerse 
. Arlington, Massachusetts 


FAIRVI 
ROGERS MEMORIAL HOSPITAL 


Chicago, Illinois 
Oconomowoc, Wisconsin 


FOREST SANITARIUM ST. CLAIR HOSPITAL 
Des Plaines, Illinois Detroit 14, Michigan 
GLENSIDE ST. JOSEPH SANITARIUM 
Boston 30, Massachusetts Dubuque, Iowa 


Saint Joseph Sanitarium 
(Supervision of Sisters of Mercy) 
P. O. BOX 236 — DUBUQUE, IOWA 
or phone $-8291 for information 
Mild Mental and Nervous Cases 
also 
Convalescent and Rest Patients 


Shock Therapy, Hydrotherapy, Physiotherapy, Occupational Therapy. 
Competent Staff. 
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For anxiety, tension 
and muscle spasm 
in everyday practice. 


® well suited for prolonged therapy 
® well tolerated, relatively nontoxic 
® no blood dyscrasias, liver toxicity, 
Parkinson-like syndrome or nasal 
stuffiness 


® chemically unrelated to phenothiazine 
compounds and rauwolfia 
derivatives 


® orally effective within 30 minutes 
for a period of 6 hours Z 


RELAXES BOTH MIND AND MUSCLE : 
WITHOUT IMPAIRING MENTAL OR PHYSICAL EFFICIENCY 


Miltown 


tranquilizer with muscle-relaxant action 


2-methyl-2-N-propyl-1,3-propanediol 
dicarbamate —U.S. Patent 2,724,720 


Supplied: 400 mg. scored tablets 
200 mg. sugar-coated tablets 


Usual dosage: One or two 
400 mg. tablets t.i.d. 


Literature and samples available on request: \ 


WALLAce LABORATORIES, New Brunswick, N. J. 


DISCOVERED 
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